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| Why should you care that we became 
the big name in tne little end of 
the concentrator business? 


One reason you might care is that we got there by 
building a family of data concentrators which saved 
you money and solved your data communications 
problems: 


Micro800/2 Data Concentrators 


The world’s most popular line of data concentrators. 
Sey designed for the user of minicomputers and 


“dumb” asynchronous terminals, they can pay for them- 


selves in a few months by supporting many remote terminals 
on one telephone line, while also providing Automatic Re- 


transmission on Error, Satellite Capability, Synchronous - 


Channel Support; a Command Port, and much more. . . 


Micro900/2 Multidrop Concentrators - 

Bringing the benefits of MICOM’s data concentration to 
users whose terminals are widely scattered, so that ‘‘dumb”’ 
terminals in up to 16 different locations can share a single 
telephone line. 
Micro800/2HP 
Specially design 
3000 systems employing HP’s ENQ/ACK protocol. 


Teme ie Ue Cle) 


to handle the unique requirements of HP 


VW Tea amaze hS OL) * a might care is that now we can 
solve your next data communications problems too, 
with new family members such as: 


Micro860 Concentrator Switches 

Brand new kinds of products which bring add-on switching, 
contention, queueing, and centralized management to net- 
works of up to eight data concentrators. 


Micro800/X.25 Concentrator PADs 

Products which combine the benefits of Micro800/2 Data 
Concentrators with CCITT X.25-compatible packet assembly 
to allow asynchronous terminals and computer ports to 
access public or private Packet Data Networks easily and 
inexpensively. 


And still another reason is that concentrators are only 
one family of ongene| products. Now we can be the 
only source you need for minicomputer data com- 
munications products from modems vy data PABXs 
to local networks. Thanks to you, we’re big in those 
eke ood 





Concentrate. 
Because it’s 
much cheaper! 
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The articles in this issue of 
Computerworld on Communi- 
cations were compiled with 
the assistance of Ronald A. 
Frank, president of Frank 
Communications, a communi- 
cations consulting firm in 
Mount Vernon, N.H. 


Integrating Voice 
and Data 
Communications 
By lan Angus 


Recent developments are 
forcing managers to consid- 
er PBXs when designing lo- 
cal networks. 


Future 
Networks 


By Charles P. Lecht 

What is in store for the net- 
works of tomorrow? A futur- 
ist foresees ISDNs as the ul- 
timate end of technology. 


30 


An Interview With 
Archie McGill 

By Ronald A. Frank 
Archie McGill, chief of 
American Bell, outlines his 
firm’s conceptual strategy. 


Conversing With 
Computers 
By Cynthia Adams 


With recent improvements, 
Touch-Tone voice response 
offers a viable solution for 
more applications than ever. 


45 


Considering Net- 
work Management 
Software 

By Jerry Ryan 
Microcomputers are helping 
telecommunications manag- 
ers overcome their lack of 
data processing capability. 


Which Is the 
Fairest Terminal 
of All? 

By John King 

Through their ability to em- 
ulate terminals, personal 
computers are turning com- 
munications upside down. 


71 


Secure 
Local-Area 
Networks 

By Robert W. Shirey 
Before local-area networks 
can become ubiquitous, 
ways must be found to pro 
vide security and privacy 


77 


Converging 
Communications 
Services 

By L. Daniel O'Neill 


Currently, the structure of 
the industry is fragmented 
How did it get that way and 
how will it change? 


51 


Cost-Effective 
Telecommunica- 
tions Management 
By Bob Kaufman 


Can you afford not to man- 
age communications costs? 


Modems 

By Roger S. Peterson 
Sparked by the unleashing 
of the telephone industry, 
modem technology has 
seen a metamorphosis. 


85 


Getting More 
From Less 


One user finds a solution to 
communications control 
with a system that ties sev- 
eral remote locations to- 
gether. 


91 


Monitoring Net- 
work Performance 
By Van Chu 


Growth of corporate nets 
has created a need for reli- 
ability and total data access. 


95 


Local Net 
Link Protocols 
By John S. Ambler 


CCITT Recommendation 
X.25 is emerging as a stan- 
dard protocol for local nets. 


65 


New Local Loop 
Services 

By Bradley V. O’Brien 

What changes, especially 
improvements, can users ex- 
pect in the local loop situa- 
tion over the next few years? 


Network 
Management 

By William C. Kanupke 
Managers must sort through 
a web of products and con- 
siderations in order to de- 
sign the optimal network. 





1 Networking standards. 


Nobody keeps your 
Options open like 


Digital. 


By now, everyone 
understands the need for 
standard communica- 
tions protocols. Without 
them, an electronic 
Tower of Babel would 
surely ensue. But there 
have to be different standards for different net- 
works. A local-area network is different from a 
wide-area network. A public network is different 
from a private one. 

No single universal standard has emerged. 
Nor is one likely to. There are simply too many 
diverse networking environments, each fulfilling 
specific, mutually exclusive needs. 

That's why Digital is committed to support- 
ing and, in fact, actively promoting the more 
important standards now surfacing in the various 
environments. 

Our goal is to offer our customers a range of 
standards to achieve any combination of net- 
working objectives. And we've been pursuing 
that goal for many years. 

A forward-thinking strategy. 

When we first developed our networking 

architecture, we understood the need for flexibility. 


We consciously adopted an 
architectural strategy that would 
allow our networking software to 


work freely with a wide range of pro- 
tocols, including some that didn’t 
even exist at the time. 

The success of that strategy is 


now becoming apparent. As more vendors enter 


the networking field, Digital is uniquely posi- 
tioned to offer compatibility with the emerging 
protocols. We’ve gone farther than anyone to 
assure that your options are open. 

X.25 and other public networks. 

Digital offers the X.25 protocol for use with 
public packet-switched networks such as 
Datapac (Canada), Transpac (France), and PSS 
(U.K.). 

But when used with our computers, X.25 is 
much more than a simple link. We can provide 
you with the higher-level protocols that will take 
your systems beyond mere communications 
and into the sophisticated functionality that has 
made us a leader in networking software. 
Hierarchical networks. 

Even though we prefer to implement more 
flexible distributed networks, we are amply 








DECNET " 


. iy 
| , 
equipped to support SNA and related , 
mainframe-oriented protocols such as 
Batch BISYNC, Interactive BISYNC, i 
and HASP 


Local-area networks. 

Digital is one of the original spon- | 
sors of the Ethernet™* specification 
that has been adopted by a number of ‘\ 
computer, semiconductor, and office x’ 
equipment manufacturers. We recognized 
early on the need for highly reliable local-area 
networks. We were in on the ground floor of the 
definition, development and, now, the imple- 
mentation of the Ethernet specification. 
Distributed data processing networks. 

DECnet™ Digital's proprietary networking 
software, is based on a layered architecture. This 
is the same architectural approach followed in 
the model proposed by ISO. Our DECnet 
offers a wide range of quality networking 
products, products that allow such 
sophisticated options as adaptive path 
routing, down-line loading, and 
enhanced network management 
capabilities. 

And so on. 
We have listed a few of the 
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he standé 

=. _ weare currently 
“supporting. There are more. 
But even more important 

than the number of protocols is 

¢ the attitude we have toward them. 

# Weare determined to help you meet 
any kind of networking objective. And 
our capabilities in that regard are as far- 
reaching as they are farsighted. 

So if you’re planning a network, don’t 
make the mistake of planning just for the 
present. Talk to the people who can meet 
your current needs and still keep your 
options open for the future. Talk to us. 
Digital Equipment Corporation, 
129 Parker Street, Maynard, MA 01754. 
In Europe: 12 av. des Morgines, 

1213 Petit-Lancy/Geneva. In Canada: 
Digital Equipment of Canada, Ltd. 


© 19R, Digital Equipment Corporation 
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A 
Changing 
Perspective 


A honeybee dances in midair; 
two ants stand face to face waving 
their antennae. Fires signal from 
hilltop to hilltop across the Gre- 
cian countryside. 

A telephone rings in the middle 
of the night. A receiver in the 
Puerto Rico hills sits listening, 
waiting for a voice from beyond 
the solar system. A mainframe in 
Joliet, Ill., dials up a point-of-sale 
terminal in Topeka, Kan., and re- 
ceives a full day’s worth of sales 
and inventory data. 

People and things go to great 
lengths just to communicate a few 
simple ideas. ‘““What hath God 
wrought?” was Samuel Morse’s 
first commercial telegraph mes- 
sage. Soon after, Alexander Gra- 
ham Bell said, “Mr. Watson, come 
here. I want you.” Yesterday's 
conversation between the main- 
frame in Joliet and the point-of- 
sale terminal in Topeka consists 
of bideep, beep, bideepbeep and 
lacks the drama of the previous 
messages, but the mainframe and 
the terminals communicate on a 
vastly different scale, a vastly dif- 
ferent plane. 

In this premiere issue and in 
succeeding ones, Computerworld 
on Communications will address 
voice and data communications 
and how to manage the problem 
of today’s proliferation of commu- 
nications methods and devices. 

rhe idea that accurate commu- 
nications can be planned perme- 
ates today’s electronic culture. 
Unlike the days before the tele- 
graph — when a select few made 
conscious and strenuous efforts to 
speed up delivery of only. the 
most pressing messages and, even 
then, had litthe more on which to 
rely than their own feet — people 
today expect accurate, efficient 
communications services. People 
want information, and they want it 
fast 

The Federal Communications 
Commission acknowledged this 
prevailing need for effective trans- 
mission in its Second Computer 
Inquiry. The final decision in 
1980 was designed to: 

e Eliminate artificial bound- 
aries between data processing and 
communications so that users can 
benefit from the merging of the 
two technologies. 

e Minimize potential for cross- 
subsidy between regulated and 
unregulated services. 

e Promote fair and equal com- 
petition. 

e@ Protect the quality and effi- 
ciency of the national telephone 
services. 
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e Ensure open access to com- 
mon carrier service. 

e Foster an environment con- 
ducive to innovative offerings. 

The challenge in communica- 
tions today is to foster such an en- 
vironment in which those innova- 
tive offerings can thrive. What are 
these offerings and what changes 
and landmark developments 
made them possible? 
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Communications no_ longer 
simply involves telephone and 
postal services: It encompasses 
much more. The U.S. telephone 
system is the biggest communica- 
tions network in the world. Unfor- 
tunately, it is somewhat cranky 
when it comes to carrying data. 
Voice is no problem, but sending 
data over telephone lines is some- 
thing else. It is slow, expensive 


and susceptible to corrupted mes- 
sages. There must be a better way. 

AT&T has completed laying its 
first fiber-optic links in the North- 
east Corridor and is testing under- 
water optic cable as a preliminary 
to wiring the continents together. 

Fifteen years after the Carter- 
fone Decision allowed competi- 
tion in the telephone market, 
there are independent long-dis- 
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tance carriers vying for the public 
dollar. 

Microcomputers and local-area 
networks are allowing users to 
push the power of the computer 
out of the air-conditioned, securi- 
ty-bolted computer room onto the 
office floor and into the executive 
suite. 

And as this initial access creates 
increased demand for more ac- 
cess and greater computing pow- 
er, a host of problems arise. In- 
compatibility of hardware, 
software and design standards is 
forcing managers to make hard, 
expensive decisions — decisions 
that may be unnecessary in a very 
short time as the pace of techno 
logical change continues unabat- 
ed 

Spend $6.2 million on a local- 
area network and six months later 
cry as another vendor announces a 
network product that has more 
bells and whistles than a circus 
parade. That is a hard decision to 
make the kind that can lock 
you in a corner as the rest of the 
world goes by. 

A powerful trend in data pro- 
cessing has emerged over the past 
few years. Computing power is 
beginning to flow out of the man- 
igement information systems 
shop and onto the office floor. 
That same trend is evident in the 
communications field — cellular 
radio, national paging, vertical 
blanking interval message trans- 
mission over UHF television sta 
tions. A tremendous effort is be- 
ing made to develop technology 
to reach individuals — not masses 
of people, but individuals, any 
place, any time. 

But not just 
change will affect future data 
communications. Computing is 
becoming popularized. Food pro- 
cessors cost more than some mi- 
crocomputers. The spread of the 
technology and the ethos of com- 
puting is picking up speed. Once 
there is a large popular base of 
computing, it is a different game 
altogether. And some people have 
an idea that a different approach 
will be needed one that can 
handle the data processing needs 
of households, large and small 
company departments, managers 
and executives. 


technological 


ntegrated services digital 
networks (ISDN) giant 
data processing communi- 
cations networks accessible 
and usable by anyone with a 
telephone seem to be 
headed our way. Firms like 
AT&T and IBM are men- 
tioned in any discussion of 
ISDNs. The giant compa- 
nies can afford to attempt to tie 
the country and the world togeth- 
er in one or two mammoth net- 
works. 

Imagine this scenario: Your fi- 
nancial vice-president sits in his 
office and punches numbers on 
his telephone keyboard and reads 
more numbers and words into the 
handset as the printer in the cor- 
ner under the aspidistra starts to 
spit out hard copy. He could be 
talking to the computer room 
downstairs or he could be talking 


to a machine halfway around the 
world. Where that computer will 
be, no one knows. And it is a sure 
bet that our financial vice-presi- 
dent does not care. What he wants 
is no different from what anyone 
else wants — accurate, timely, 
cheap information. Where that in- 
formation comes from is immate- 
rial. 

And our financial vice-presi- 
dent may not only have access to 
written data from a huge network 
thousands of miles away. He may 
also be able to take advantage of 
voice messaging — a logical step 
to digital storage and retransmis- 
sion of voice once a telephone 
communications setup has been 
upgraded to handle data streams. 

As data processing is pushed 
further and further into an office 
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environment, the function is 
changed and adapted to its new 
surroundings. 


o longer are most 
computers used to 
crunch gigantic 
number constructs, 
nor do they spend 
most of their time 
running repetitive 
programs in batch. 
Instead, the trend is 
toward interaction at 
an extremely local level, with 
electronic mail, voice messaging 
and spreadsheet analysis becom- 
ing more and more prevalent, 
more and more important parts of 
the total usage figure. And some- 
day, listening capability may be 


available, further facilitating our 
vice-president’s job, leaving him 
more time to address immediate 
problems as they arise. 

Microcomputers are tying into 
mainframes, whose role is becom- 
ing weighted toward merely 
maintaining immense data bases 
of information and programs and 
driving pervasive communica- 
tions networks. The information 
utility is on the horizon, existing 
merely to facilitate micros’ use of 
that data base. 

But when it comes right down 
to it, the most important event in 
this decade for both data process- 
ing and communications was the 
unleashing into the free market of 
the two largest companies in the 
business. With their manacles 
loosened, both AT&T and IBM 
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have entered new territories. IBM 
has entered the remote process- 
ing business, and AT&T has en- 
tered the computer field. Through 
American Bell, the world’s largest 
communications entity is selling 
its Own computers and data termi- 
nals. Is there a genuine ISDN 
lurking nearby in the future? 

It doesn’t do much good to 
have a computer full of data but 
not be able to move that informa- 
tion quickly and easily. You can 
print it out, but that can be a 
messy waste of expensive paper. 
The first step is to put terminals in 
the office and the executive suite. 
The next is to put terminals any- 
where there is a telephone. We 
have begun to take the first step, 
and there are signs that the sec- 
ond step is not too far away. Once 


When first you practiced to send and 





the symbiosis between data pro- 
cessing and communications is 
well established, the concept of 
ISDNs becomes imminently re- 
spectable. The only stumbling 
block would be in the early stages 
of implementation. 


he history of commu- 
nications is a long road 
full of dead ends. For 
example, the essential 
elements and concepts 
necessary for the de- 
velopment of the tele- 
phone were discover- 
ed in 1831 by Michael 
Faraday, but it took 40 
years for an innovator to apply 
them: Alexander Graham Bell did 
not patent his harmonic telegraph 


until 1876. People were not ready 
to accept innovation — thus, the 
delay. We must support, even en- 
courage, research and develop- 
ment, be willing to test innova- 
tions, keep an open mind. 

Charting a path into the future 
will take a concentrated effort, to 
which each of us can contribute 
by giving our support. The tech 
nology itself will help. With each 
advance, with each new product, 
the ties between data processing 
and communications, the twisted 
pairs of benefits and dependen- 
cies, will tighten. Each new prod- 
uct will add to the definition of 
communications, help to define 
the goals and chart the path to 
those goals. 

Regardless of the pace of tech- 
nological development, it will in- 
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nous and asynchronous terminals. Here or 
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evitably be accompanied by a pro- 
liferation of legal and regulatory 
confusion. But this confusion 
does not necessarily have to be 
detrimental. For those willing to 
keep informed, willing to take a 
chance on temporary service ven 
dors, opportunities abound. The 
important thing is to remain confi- 
dent in the midst of confusion and 
to make the best of what is avail- 
able, always expecting new alter 
natives to emerge. Not an easy 
task, but those that can accom- 
plish it will surely reap the bene 
fits of their perseverance 


ll the above-men- 
tioned innovations 
—  ISDNs, cellular 
radio, UHF transmis 
sion — concern the 
transmission of data. 
But mere data is not 
enough. It must be 


managed. Despite 
indications that 
communications are improving 


and costs are decreasing, today’s 
economy is still shaky. 

Nothing can be taken for grant- 
ed. DP managers and individuals 
must constantly look ahead, must 
choose wisely from the myriad of 
alternatives available with an eye 
toward both efficiency and cost- 
effectiveness. With proper plan- 
ning, the right communications 
method can be chosen — from a 
single telephone line to an inte- 
grated system. 

Plan, but also beware of excess 
planning. In today’s world, timeli- 
ness is vital. Make decisions wise- 
ly, but make them quickly. 

No, data is not enough: Data is 
not information. It is an entity 
from which information can be 
extracted, and it must be assimi- 
lated and processed by a human 
being in order to be useful as in- 





receive, it was simple. One data source. One 
data destination. 

But as your networks grew, they grew 
more complex. More fragmented. More dis- 
persed. More out of control. 

Something had to be done, and Codex 
did it. With 6000 Series Intelligent Network 
Processors. 

These statistical multiplexers help you 
unify a fragmented data network, consolidate 
data paths, gain more management control and 
cut line and equipment costs. 

At the same time they give you error- 
free transmission, greater throughput, 
increased uptime, maximum flexibility and 
one point of control easily monitored and 
managed. 

With the Codex 6000 Series, this level 
of contro! is possible in any network. With any 
kind of computer. With any mix of synchro- 


overseas. And in more than 40 different proto- 
cols from IBM, Honeywell, Burroughs, DEC 
and mote. Including support for X.25. 

Codex can even unsnarl the process of 
choosing equipment and designing a network 
through the Codex Application Engineering 
program—the most comprehensive support 
service in the industry. 

It all boils down to this: No matter 
how big and unmanageable your network has 
grown, there’s a simple way to untangle it. 


Codex. 

Call 1-800-821-7700 ext. 887 for 
more information. Or write Codex Corporation, 
Dept. 707-87, 20 Cabot Bivd., Mansfield, 

MA 02048. 
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formation. Mere blips on a screen, 
facts and figures stored on a disk, 
mean nothing until applied effec- 
tively by a person. The first mara- 
thon runner’s message to the 
Athenians, “Rejoice, we con- 
quer,” would have meant nothing 
if delivered to an empty forum. 
The people make the message 
count, not the data alone. 

Once acquired, information ex 
tracted from transmitted data is 
not an end in itself. It must be as- 
similated, applied, distributed 
and delivered: The race must con- 
tinue. It is our duty to continue 
the communications revolution, 
to run hand in hand with emerg- 
ing technology, to help each wave 
give way to the next, creating an 
ever-increasing continuum of data 
transformed into information, and 
with that information, reshape the 
world. 

Computerworld on Communi- 
cations will try to clarify and inter- 
pret the issues and questions we 
will all face today and in the fu- 
ture regarding the impact the 
communications revolution will 
have on our work and on our lives. 
We want this to be a dialogue. 
Communicate with us. Let us 
know what’s on your mind and 
agenda regarding communica- 
tions. We will try to help you find 
the answers. & 


IRMA and 
Charlie are made 
for each other. 


From the moment your IBM 
Personal Computer meets 
IRMA” you're going to get 
better data, more quickly and 
efficiently. That’s a promise. 

For IRMA is a Decision 
Support Interface," a circuit 
board that slips into your PC and 
provides a direct link to the data 
base in your IBM mainframe 
computer. The connection is 
made via coaxial cable to your 
IBM 3270 controller. 


IRMA opens the 3270door. _ 





* With IRMA, there’s no more 
getting in line to use the 3278 
terminal—your PC can now 
replace it. No more tieing up 
the big computer with a lot of 
“what if” questions. You pull 
what you want from the 
mainframe, easily and econom- 
ically, in your office, whenever 
you want it. 

For more about IRMA, write 
TAC, 120 West Wieuca Rd.N.E., 
Atlanta, Ga. 30042 or phone 
(800) 241-IRMA. She’s an 
interface whose time has come. 


Getting computers down to business. 


He 


IBM and IBM Personal Computer are trademarks of 
International Business Machines Corporation. 
IRMA and Decision Su Interface are trademarks of 

, Technical Analysis Corporation. 


©1983 Technical Analysis Corporation 
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BY IAN ANGUS 


INTEGRATING VOICE ano 
DATA COMMUNICATIONS 


Until recently, the private branch 
exchange (PBX) was the poor rela- 
tive in the business telecommuni- 
cations family. It lacked the glam- 
our of data communications; it had 


none of the mystique — not to 


mention the mysticism — of data 
processing. 

While most corporations have 
long had full-time professionals, 
even departments, devoted to data 
processing and data communica- 


tions, the telephone system has 
been left to its own devices. It is 
still common for corporations with 
multimillion dollar telephone bills 
to make PBX management a part- 
time responsibility of the mail- 
room staff. Data communications 
planners have looked down on or 
even ignored the PBX when solic- 
iting or designing local data com- 
munications networks. 

Recently, developments have > 
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made this situation intolerable. 
PBX technology is evolving at an 
ever-increasing rate. It is now ap- 
parent that the digital PBX, in one 
form or another, must play a criti- 
cal role in a well-designed local 
network. Planners who ignore the 
PBX will find themselves with 
networks that are more expensive 
and less efficient than those of 
their counterparts who do not 
make that mistake 

It is common to describe the 
evolution of PBX technology in 
terms of generations. All pre-1975 
systems are lumped into the first 
generation. The digital PBX sys- 
tems introduced between 1975 
and 1980, exemplified by North- 
ern Telecom, Inc.’s SL-1 and Rolm 
Corp.’s CBX, are the second gen- 
eration. The digital voice/data 


Despite an enormous 
amount of hype, the 
communications needs of many 
organizations can be met 
adequately by 
first-generation systems. 


PBX systems announced between 
1980 and 1982 are the third gener- 
ation. A fourth generation is 
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Digital's Intelligent Communi- 
cation Processor, our new sta- 
tistical multiplexer, allows easy 


customer upgrade from 4 to 16 
channels 
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The latest addition to! 
ta communications line 1s free. 


scheduled to arrive this year. 
In fact, despite the enormous 
amount of hype to which advertis- 
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Digital's new Guide to Data Communications is filled with 
the information you need to understand today’s complex data 
communications field. 

Plus it gives you a detailed look at our complete line of data 
communications equipment—from hi: 


performance modems 


and rack mount enclosures to our unique field-expandable sta- 
tistical multiplexers. 


Get your free guide by calling 


Digital’s new state-of-the-art 
rack mountable modem enclo- 
sure holds up to 12 modems and 
features an internal 120V power 
supply. 


Digital Equipment Corporation, 
TOLL FREE 1-800-DIGITAL, 
extension 610. 
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Make Digital your single data communications source. 
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ers have subjected us, the commu- 
nications needs of many organiza- 
tions can still be met adequately 
by electromechanical first-genera- 
tion systems. The disappearance 
of these older PBXs, some of 
which provided reliable voice 
communications for more than 40 
years, is more a function of eco- 
nomics than technology: They are 
too expensive to maintain now 
that replacement parts are no 
longer being manufactured and 
technicians are not being trained 
to service them. 

It is important not to infer any 
value judgments from the use of 
the generation terminology. The 
generations are not as distinct as 
the public relations officers 
would like us to believe. The ap- 
pearance of digital! PBX systems 
in 1975 did not spell an end to the 
introduction of new analog sys- 
tems. Some electronic analog sys- 
tems introduced in the late ’70s 
were in certain respects more so- 
phisticated than the digital sys- 
tems. And some of the third-gen- 
eration systems lack features that 
are standard on second-genera- 
tion systems. 

Nevertheless, as long as it is re- 
membered that the division be- 
tween generations is not absolute, 
the terms do reflect certain 
changes that have taken place and 
do provide a convenient way of 
describing major technological 
trends. 

There is nothing new about 
switching data through a PBX. Us- 
ers of electromechanical PBXs 
have been doing it for years. They 
simply connect each terminal to a 
modem and the modem to a tele- 
phone set. A transmission through 
a PBX passes through three states: 

e@ Terminal to modem: digital. 

@ Modem to PBX to modem: 

analog. 

@ Modem to terminal: digital. 

This technique does not, of 
course, merge voice and data. The 
telephone set may transmit voice 
or data, but not both at the same 
time. Anyone who wants to trans- 
mit data while making a normal 
phone call must have two tele- 
phones. If there are large num- 
bers of terminals, this can serious- 
ly tax the capacity of the PBX. 

There are more serious prob- 
lems with this procedure. Despite 
remarkable advances in modem 
technology, modem-controlled 
transmission is limited to relative- 
ly low speeds. The need for multi- 
ple digital-to-analog and analog- 
to-digital conversions increases 
the possibility of transmission er- 
rors, and this possibility is further 
increased by the relatively poor 
quality of the transmission paths 
available in older PBX systems. 
For example, most Bell Canada 
701 systems, which have been dis- 
continued, are so noisy that users 
would be ill-advised to attempt 
speeds above 1,200 _ bit/sec 
through the switch. 

North American telephone 
companies began converting ana- 
log signals to digital impulses for 
long-distance transmission during 
the ’60s, but it was not until spring 
1975, with product announce- 
ments from Northern Telecom 
and Rolm, that digital  tele- 
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phone reached the user 
level. Northern Telecom's 
SL-1 and Rolm’s CBX 
brought digital encoding 
and time division multi- 
plexing to the voice PBX 
marketplace. 

But there remained the 
problem of the connection 
between the PBX itself 
and the telephone user. 
The new systems handled 
signals digitally inside the 
box, but all external com- 
munications, including 
communications to tele- 


























phone sets on the system, 
were in analog form. Mo- 
dems were still needed. In 
some respects, matters 

















These systems take 
advantage of the fact that the 
pairs of wires are not all 


used for voice. 


were worse than before 
because additional transla- 
tions were needed with 
added potential for errors: 


./ 


Whisper Writer communicates via phone lines; an RS-232C version is also available. 


@ Terminal to modem: digital. 
@ Modem to PBX: analog. 

@ Intra-PBX: digital. 

@ PBX to modem: analog. 


3M’s Whisper Writer. It’s like having four 
machines for the price of one. 


0 A teleprinter for TWX and telex. 

Cj A desktop terminal for communicating with a 
mainframe computer, DDP network, time-sharing 
service, or electronic mail network (including 
3M’s new Whisper Exchange). 

C1 A means of direct access to any ASCII terminal that 


has a telephone modem. 


CA portable terminal for all of the applications above. 


Best of all, you can enjoy all of this communications 
flexibility at a price that’s less than you'd pay for most 


single-purpose devices. 
Buy only the hardware 
you need. 
In its standard configuration, 
the Whisper Writer comes with 
an internal modem, telephone 
jack, and programmable 
automatic answering feature 
A carrying case with acoustic 
adapter is optional. An RS-232C 
interface may be substituted 
for the modem if desired 

The Whisper Writer's 
unusually quiet thermal printing 
mechanism prints sharp, black- 
on-white characters at 35 cps 


If you wish, you can buy the 
printer alone for RO applications 
and upgrade to full Whisper 
Writer status by buying a plug-in 


available from the same people 
who market and service 3M 
business products nationwide 


Phone 800-328-1684 toll-free 

or mail the coupon for literature 
or ademonstration. (In Minnesota, 
call 800-792-1072.) 

In Canada, call 1-800-268-9055 
and ask for Operator #11. 


Editing memory lets you prepare 
text off-line. Whisper Wnier's 
4,000-character memory and 
editing features allow you to get 
messages and data letter-perfect 
before you dial. The result 

lower phone, TWX, and Telex 
charges, plus lower connect-time 
costs and less tying up of 





keyboard module later on 


Easy to learn, simple to use. 
The separate keyboard module 
uses the conventional typewriter 
layout. Additional function keys 
reduce the need for memorizing 
special control codes. In 
applications involving computer 
access or electronic mail, you 
can even automate your 
log-on sequence 


Business Communication Products Division 
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communications lines 


Reliability backed by 3M's 
national service network. 
Whisper Writer's dot-matrix 
printer has already 
demonstrated its durability in 
more than 55,000 home and 
small business computer 
systems. Whenever 
maintenance is required, it's 


Title 


Mail to 

3M Business Communication COW 5-18/008 
Products Division 

Attn: G. Collins 

3M Center —Building 216-2N 

St. Paul, MN 55144 


0 Please send me a brochure on 3M's new 
Whisper Writer. 
0 Call me to arrange a demonstration 
{Name 


Phone 


Company 


\ Address 
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@ Modem to terminal: digital. 

In February 1979, 
Northern Telecom §an- 
nounced its data commu- 
nications feature for SL-1 
systems. With an Add-On 
Data Module (ADM) at the 
terminal end, a_ special 
line card at the PBX end 
and a new software pack- 
age, the need for multiple 
translations was. eliminat- 
ed. The digital output of 
the terminal could be in- 
serted directly into the 
PBX’s digital switching 
matrix. As a result, mo- 
demless data transmission 
had become a reality. Fur- 
thermore, there was no 
need for additional tele- 
phones: A set associated 
with an ADM could be 
used for voice and data 
communications simulta- 
neously. 

In Febrary 1981, Rolm 
announced a comparable 
enhancement for its CBX 
product line. A Data Ter- 
minal Interface (DTI), a 
Data Line Interface and 
some new software 
brought modemless data 
communications to Rolm 
customers. 

Despite their superficial 

the Northern 
and Rolm data 
features 
approach data switching in 
radically different ways. 
Northern Telecom’s ap- 
proach may be called port 
multiplying: Each trans- 
mission — voice or data — 
is assigned its own 64K 
bit/sec time slot through 
the switch. Rolm’s ap- 
proach is port multiplex- 
ing: A 192K bit/sec time 
slot is subdivided accord- 
ing to the speed of the at- 
tached devices, allowing, 
for example, five two-way 
transmissions at 19.2K bit/ 
sec or 40 at 2.4K bit/sec in 
a single time slot. 

Each scheme is dictated 
by the architecture of the 
PBX involved. The SL-1’s 
Time Division bus is mod- 
ularly expandable: Its de- 
sign allows addition of 
64K bit/sec time slots as 
transmission requirements 
increase, so the simplest 
procedure was to assign 
one slot to each transmis- 
sion, treating voice and 
data identically. The 
CBX’s bus, on the other 
hand, has a fixed number 
of much larger (192K bit/ 
sec) time slots, so multi- 
plexing was a_ logical 
means of connecting many 
terminals without degrad- 
ing throughput. 

These systems take ad- 
vantage of the fact that the 
pairs of wires that connect 
a telephone to a PBX are 
not all used for voice trans- 
mission. Northern Tele- 
com normally uses three 
pairs of wire for each set 
— one for voice, one for 
signaling and one for pow- 
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the future... 

without 
the shock. 





Guiding an office into 
* the future can be a very 

shocking experience, espe- 

cially in the ever-evolving 

world of office automation. 

But at Exxon Office Systems, we’ve worked 
hard to take the high anxiety out of high technol- 
ogy. We've brought the high-tech office down to 
earth by designing it to grow the way you grow. 


For instance, you can start an office automa- 


tion system simply with just one of our remarkable 
EXXON 500 Series Information Processors. 

Then as your needs grow you can expand, 
workstation by workstation, cluster by clus- 
ter, up to a fully functioned, shared resource 
office automation system ... The EXXON 8400 
Series System. And that means you'll never 
face the shock of owning expensive word pro- 
cessing equipment that’s obsolete because it 
can’t expand. 





Series System. 


The EXXON 8400 Series System’s fully 
functioned capability is awesome. Operators 
can create, edit, reformat, file, share and re- 
trieve documents, all with the touch of a key. 

There’s a dictionary to check spelling 
automatically. An electronic mailbox for send- 
ing messages. A program for keeping calen- 
dars and scheduling meetings. A tickler file 
with an electronic signal to alert you to ap- 
pointments, and more. 


‘The EXXON 8400 System features an ad- 
vanced central controller/microprocessor. Its 
upgradeable storage can hold up to 235,000 
pages of typed material and supports up to 16 
systems, archiving or stand-alone workstations. 

Step into the future without the shock of 
unnecessary costs from expanding or upgrad- 
ing inefficiently. Start automating your office 
now with one of our EXXON 500 Series Infor- 
mation Processors. 





Beat the shocking, high cost 
of office automation 
with Exxon's new clustered systems. 


We don’t think the office of the future has to have 
a price that’s out of this world. 

To prove it we’ve created three specially priced 
and expandable clustered configurations. They let you 
start automating your office at a level and price that’s 
right for you. And they’re ideal for companies that want 
to move into the office of tomorrow and still stay within 
their budgets today. 


The Cluster Model I 
$27,500 


One EXXON 8411 dual 16 bit controller/ 
microprocessor with 512k memory and 
a 14.8MB formatted hard disk includ- 
ing all operating software. 

Three EXXON 500 Series Information 
Processor terminals, one single diskette 
drive, not shown, and one EXXON 935 
letter quality daisy wheel printer. 


The Cluster Model Il 
$31,500 


One EXXON 8421 dual 16 bit controller/ 
microprocessor with 512k memory and 
a 29.4MB formatted hard disk includ- 
ing all operating software. 

Three EXXON 500 Series Information 
Processor terminals, one single diskette 
drive, not shown, and one EXXON 935 
letter quality daisy wheel printer. 
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ai The future..without the shock. 


The Cluster Model Ill 
$54,500 


One EXXON 8431 dual 16 bit controller/ 
microprocessor with 512k memory and 
a 67.5MB formatted hard disk includ- 
ing all operating software. 

Five EXXON 500 Series Information 
Processor terminals, one single disk- 
ette drive, not shown, and two EXXON 
935 letter quality daisy wheel printers. 

For more information on the EXXON 
500 or our new upgradeable and expand- 
able office automation system, just send 
in the coupon below. Or call 800-327-6666. 
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er. The ADM places the digital 
data signal on the signaling pair, 
and no additional wiring is need- 
ed. 

Rolm normally uses one pair of 
wires for a single-line phone and 
three pairs for the company’s 
electronic multiline sets. The DTI 
requires two dedicated pairs for 
data transmission, so the system 
requires five pairs of wire to pro- 
vide voice and data communica- 
tions to electronic set users. 

This limited cabling require- 
ment is one of the strongest argu- 
ments in favor of using a PBX as a 
local-area network. Twisted cop- 
per wire is much less expensive to 
purchase and install than the co- 
axial cable used by most local- 
area networks, and since the twist- 
ed wire must be installed for 
telephone use anyway, the incre- 
mental cost of adding data com- 
munications to a digital PBX is 
usually much less than the cost of 
installing a separate cable-based, 
local-area network. 

Speeds of 19.2K bit/sec asyn- 
chronous and 56K bit/sec syn- 
chronous are now available on 
second-generation digital PBX 
systems. This, together with the 
fact that PBX wiring is already 
connected to virtually every desk, 
makes the digital PBX the ideal 
means of integrating word proces- 
sors and personal computers into 
a local data network. 

An increasing number of orga- 
nizations are planning for hybrid 
networks in which a digital PBX is 
used to connect casual users, 
while coaxial cable is used for 
data entry, programming and in- 
termachine communications. 
Since twisted-pair cable is capable 
of handling up to 1M bit/sec, the 
need for coaxial cable may be very 
limited. 

There remains the problem of 
cost. The equipment and software 
needed to add data communica- 
tions to a digital PBX is expen- 
sive. It is often less expensive to 
install additional telephones and 
use modems, especially when 
only a few dozen terminals are 
needed. 

With a great splash of publicity, 
Northern Telecom announced last 
year a program that, if it works, 
will break the cost barrier. Under 
the “Open World” banner, North- 
ern Telecom is now allowing 
computer manufacturers to li- 
cense key SL-1 specifications for a 
nominal fee. This will allow those 
manufacturers to incorporate the 
SL-1’s communications protocols 
into terminals, eliminating the 
need for the costly ADM. North- 
ern Telecom has so far signed 
agreements with Sperry Corp., 
Digital Equipment Corp., Data 
General Corp. and Hewlett-Pack- 
ard Co. 

Rolm appears to be following a 
similar policy, though with less 
publicity. DG and HP have an- 
nounced they will make terminals 
that are directly compatible with 
the CBX. 

This ‘Open World’ program 
may prove to be the single most 
important development in voice/ 
data telephony in the ’80s. While 
cable-based, local-area network 
manufacturers squabble over stan- 


The ‘Open World’ 


program may prove to be the 
most important development 


in voice /data telepbony 
in the ’80s. 


dards and introduce mutually in- 
compatible systems, PBX manu- 
facturers continue the longtime 


telephone 


INTEGRATING VOICE AND 
DATA COMMUNICATIONS 


industry policy 
working for total compatibility. 
The possibilities are enormous. 


of 


While Rolm, Northern Telecom 
and their competitors were an- 
nouncing their data communica- 
tions features, another group of 
companies was announcing en- 
tirely new systems. The first third- 
generation announcement came 
from Intecom, Inc. (an Exxon 
subsidiary), followed closely by 
Datapoint Corp., Lexar, Inc. and 
Anderson Jacobson, Inc. There 
are at least as many definitions of 
the third generation as there are 
manufacturers of third-generation 
systems, but there are two distinc- 
tive characteristics that set them 
apart from most of the second- 
generation systems: 

e Nonblocking architecture. 
Most, but not all, second-genera- 
tion systems are limited in the 
number of simultaneous connec- 
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tions that can take place through 
the PBX; the number of time slots 
available is smaller than the maxi- 
mum number of port pairs. Under 
heavy loads, some call attempts 
may be delayed or blocked. The 
third-generation switches are de- 
signed to allow every pair of ports 

’ communicate simultaneously, 
with no throughput degradation. 
lhe importance of this feature is 
‘ften overstated, but it does sim- 
plify system design. 

e End-to-end digital transmis- 
sion. All second-generation sys- 
tems transmit voice in analog 
orm to the PBX and digitize it 
there. Most third-generation sys- 
tems convert the voice signal to 
digital form in the user’s tele- 
phone set. If voice and data enter 
the set simultaneously, they are 


Displays in the same manner & 
File transfer utility and subrouti 


While the third 
generation of PBXs struggles to 
get off the ground, the fourth 
generation is waiting in 
the wings. 


merged into a single digital bit 
stream in the set. No additional 
wiring, ADMs or DTIs are needed. 


CHANNEL 
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Although the third-generation 
PBXs were announced with a 
great deal of fanfare and excite- 
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ment, few have been sold, and 
many of the manufacturers are 
finding that it is much easier to 
announce a PBX than to produce 
one. 

Datapoint in particular has had 
major software problems on its 
ISX system; although the product 
was announced in April 1981, 
commercial deliveries are not ex- 
pected until 1984. Similarly, soft- 
ware development has delayed in- 
troduction of Mitel Corp.’s 
SX-2000 until late 1983 — over a 
year behind schedule. 

The one exception to this trend 
appears to be Intecom, Inc., 
whose IBX is now operating in a 
number of large customer sites 
and which now offers the largest 
range of voice/data features avail- 
able commercially, including vari- 
ous protocol conversions and 
3270 emulators. 

Most recently, Intecom added 
Lanmark, a 512M bit/sec local- 
area network feature that operates 
within the IBX. In addition, it em- 
ulates Xerox Corp.’s Ethernet, us- 
ing twisted-pair wiring. 

While the third generation 
struggles to get off the ground, 
the fourth generation is already 
waiting in the wings. In the spring 
and summer of 1983, announce- 
ments of new systems are expect- 
ed from small high-technology 
companies like Massachusetts- 
based Ztel, Inc. 

These systems will combine 
the PBX features of the third gen- 
eration with a high-speed, cable- 
based local-area network. The re- 
sult will be truly distributed 
systems that combine voice and 
data transmission with office auto- 
mation functions. 

The need for very high 
throughput and reliability will 
probably lead the system design- 
ers to adopt an architecture that 
uses a token-passing ring to link 
several applications processors. 

These processors may function 
as PBXs, office -automation sys- 
tems or both. Logically, the local- 
area network should follow one of 
the IEEE 802 standards to ensure 
an “Open World” environment. 

A few years ago, a new firm en- 
tering the PBX market would have 
had little chance for success, but 
the changing regulatory environ- 
ment in the U.S. changes that. 

The fourth-generation systems 
will appear on the market just as 
the former Bell operating compa- 
nies are looking for new products 
to replace their former Western 
Electric product line.-One con- 
tract with a Bell operating compa- 
ny could turn a struggling high- 
technology company into a strong 
competitor in the PBX market. 

With the arrival of the fourth 
generation, the distinction be- 
tween PBXs and cable-based, lo- 
cal-area networks disappears, and 


the terms themselves will eventu- 
ally become irrelevant. 

It is altogether possible that the 
evolution of the lowly PBX will 
bring about the long-awaited of- 
fice of the future. 

Angus is a principal in Telsys 
Consultants Group, a_ telecom- 
munications consulting firm 
based in Toronto. 


efficiently integrates the IBM PC into host networks 
without any host systems or applications software 


changes regardless of the operating system or access method 
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Cx 10011 N. Foothill Bivd. 


An affiliate of Systems Network Analysis, inc. 


- Cupertino, CA 95014 + 415/961-8577 
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The Innovation Continues... 


Telex Computer Products, Inc. Terminals/Peripherals 
6422 E. 41st St., Tulsa, OK 74135 (918) 627-1111 
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he methods we employ to provide 
ourselves with necessities of both 
high and low order cry out for change 
in a world gone electronic. Our in- 
creasing ability to deliver everything 
but material via electronic metaphor 
continually opens gates in the hu- 
man-based data processing machine 
of which we are all a part. This ma- 
chine, embracing over four billion in- 
dividuals, has a distributed, collective brain in 
which more than 400 billion cells are massed. 
Roughly 90% of them are insulating glia; the re- 
maining 10% is the stuff that counts — our neu- 
ron horde, in which, if you accept current the- 
ory, human intelligence is vested. 

Each packet of 10 billion neurons per person 
is physically unconnected to the other except 
through the mediation of those genetic materi- 
als that make up our common biological inheri- 





tance or by presumably shared perceptions that 
we confirm by communicating our ideas about 
them in a wonderfully varied number of ways. 

Together, we are an enormous, pulsating col- 
lection of brains united by bonds both weak 
and strong, intentional and instinctual, in 
which resides at any point in time the potential 
for any one member to discharge some form of 
communication to another. Such potential is 
defined by relational operators of endlessly fas- 
cinating, kaleidoscopic quality. It is easily at its 
most intense between parents and children, 
then between siblings, then within families and 
between them, extending to friends and ac- 
quaintances. 

All other such potential takes the form of 
“principles” relating to the definition and com- 
munication of notions like race, religion, na- 
tionality, education and their uses in human so- 
ciety. In any event, no two brains have a 


connection as immediate, sustained, durable 
and reliable as that which is obtained between 
two devices situated at either end of a single ca- 
ble. 

Like massive chips, each with 10 billion facto- 
rial possible permutations for combining their 
elements, each of our brains must contend with 
communications problems wholly analogous to 
those bedeviling our premier invention — the 
computer. The equivalents of interchip spacing 
problems — intrachip overheating, breakdown, 
you name it — occur regularly. Indeed, the ma- 
jority of these problems faithfully mirrors the 
lack of any reliable connection between two 
brains. 

First by drumbeat, whistle or wordless cry, 
endowed with meaning by rhythm or inflec- 
tion; then by spoken word or on stone, iron, 
wood and paper; and finally by broadcast, with 
or without wire or cable, people have > 
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You can deal either with all of these 
companies for a total communications system... 





A simple enough choice. 

After all, when it comes to build- 
ing a national, regional, or local 
communications system, what you 
don't need is a lot of different com- 
panies to contend with. 

Now all you have to deal with is 
one. GTE. 

We're the company with the ca- 
pability to satisfy all your communi- 
cations needs. 

GTE offers modular digital PABX 
systems for both voice and data 
transmission. We can program 
your system to deliver the service 


or all of these. 


you need, and also provide prod- 
ucts ranging from electronic fea- 
ture phones to executive 
workstations with video capability. 

Outside and beyond your own 
offices, GTE can meet your com- 
munications needs with the Telenet 
public data network, Telemail elec- 
tronic mail, and even satellite com- 
munications from GTE Satellite 
Corporation. 

We have a staff that's available to 
analyze your needs and design a 
major communications system for 
your facilities. We can even help 


Business Communication 
Systems 


with financing. And we have one of 
the finest field organizations in the 
business providing after-sales ser- 
vice. 

You see, our business is de- 
signed to give your business im- 
proved productivity and better 
management control. Find out for 
yourself by simply writing Market- 
ing Communications, GTE Busi- 
ness Communication Systems 
Incorporated, 8301 Greensboro 
Drive, McLean, Virginia 22102. 

We've simplified 
a complicated business. 





FUTURE 
NETWORKS 


been forging ways to connect in 
order to communicate more effi- 
ciently. It is as though our id was 
compelled by an irresistible pro- 
gram embedded deep in human 
consciousness. 


ut when __ broadcast 
and wire came into the picture, a 
kind of organic network emerged. 
Pathways for interpersonal com- 
munications 
thrown open like the gates of a 


pm 3 
A 
Aa as 
BUCKS. 


massive circuit, energized for the 
once closed were first time. Sound channels were 
born. They were followed by vid- 


ach 
communications innovation has 
reconfirmed a trend toward 
issuance of ever more faithful 
reproductions of the things being 
communicated: This trend seems to 
inform our bebavior more than 
almost anything else. 


eo, which provided channels for 
the transmission of visual stimuli. 
While experiments have taken 


The way we figure it, you should get a lot more out of a low-cost 
stat mux than just low cost. That’s why we put so much more into 
our Model 5300 statistical time division multiplexer. 

In fact, you're getting a lot of high-end features at low-end prices. 
Features like 4 to 16 channel capability in a single enclosure. Select- 
able local/remote diagnostic RQ error-correction. Asynchronous 
port speeds of up to 9600 bps. And autobaud. 

And the price? Just $1,630 for the 8 channel version. Only $ 

full 16 channel capability. Best of all, if you order now, you cz 
another $50.00 off the purchase price. (The offer’s good til June 30, 
1983). When you consider the price/performance advantages, that’s 
a deal you really can’t afford to pass up. 

For more information just call us at (408) 743-4300 and ask for 
Communications Products. Or send in one of the coupons below. 
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place to open smell, touch and 
taste channels, these senses have 
been slighted when compared 
with sound and sight, reflecting 
our opinion of their relative unim- 
portance. 

What is important is that each 
communications innovation has 
reconfirmed a trend toward issu- 
ance of ever more faithful repro- 
ductions of the things being com- 
municated: This trend seems to 
inform our behavior more than al- 
most anything else. 

According to Dante, ‘‘la verita e 
sublima’’ — the truth is sublime 
— but the view of the cosmos and 
man’s place in it from which that 
philosophy sprang could have 
provided no clue to the advent of 
massive integrated services digital 
networks (ISDN) as vehicles for 
delivering the truth of which Dan- 
te spoke. And I do not speak 
about the mere traces left by truth 
that appear in the guise of words, 
photographs, movies and so on, 
but rather about the palpable real- 
ity set before us as though on a 
platter for endless contemplation. 

The ultimate end of ISDN tech- 
nology (another way of denomi- 
nating the highly successful mar- 
riage of computers’ with 
communications technologies) is 
to enable holography to repro- 
duce reality more faithfully with- 
out actually supplanting it. And 
when this happens, we need hard- 
ly be surprised that it will reduce 
the need for other modes of com- 
munication. 

If a picture is worth a thousand 
words, then a hologram must be 
worth at least a million. The more 
reality we can communicate, un- 
compromised by the nebulous fil- 
ters of human judgment and freed 
from the imputed need for deco- 
ration by the very system upon 
which we are depending for that 
same reality’s accurate reissue,’ 
the better off we will be. 


igitized television, at 
present our best means for com- 
municating reality, still intro- 
duces a sufficient degree of dis- 
tortion to lead to skepticism about 
the quality of its end product 
(even though the technology is 
improving). While we can expect 
digital television to bear more re- 
liable witness to reality than a su- 
perstition-ridden accuser at a 
witch trial in Old Salem, we can- 
not fail to observe its shortcom- 
ings in scope and dimension. De- 
spite its admirable high 
resolution, digital television’s 
lack of lateral and three-dimen- 
sional qualities will always leave 
us with the feeling that some part 
of our picture is missing, quite 
likely the most important part. 

Of course, it can be enough 
merely to transmit symbols for re- 
ality: Conventional television, ra- 
dio and even paper fulfill this 
function acniiedliy. The underly- 











ing motive for the creation of 
communications systems is to 
convey both reality itself and the 
symbols whereby reality, acting 
upon our various senses, can re- 
veal itself. 

Just the same, we must strive to 
assign the transmission of reality 
through symbols to a lower rank 
in the pool of communications re- 
sources we employ in coming to 
grips with our true state. Symbols 
will always carry the seeds of am- 
biguity and thus magnify the pos- 
sibility of error in situations in 
which error is not easily tolerated. 

The emergence of a mature 
ISDN technology should material- 
ly improve our ability to recapitu- 
late reality, for in the diversity of 
its delivery methodology and in 
its immense copying power lies 
the burgeoning seed of hologra- 
phy. 










































s dramatic and semi- 
nal an event as was yesterday’s 
synthesis of computer and com- 
munications technologies, its kin- 
ship to tomorrow’s developments 
is as remote as that which links 
the rough stone, as yet ignored in 
its quarry, to the immanent form 
that the sculptor will free from it 
with his chisel. 

This synthesis merely estab- 
lished a platform from which we 
could reach out to establish a se- 
cure grip on yet more radically 
new methods for delivering the 
powers engendered by computer 
technology — electronically, rath- 
er than in the back of a truck. 

The size of the remote comput- 
er services business before 1980 
was minuscule compared with the 
user’s then far more widely exer- 
cised alternative — to acquire his 
own computer systems in myriad 
sizes and shapes. The revenue- 
generating power of companies 
offering remote services remains 
unclear due to the existence of 
subsidiaries, the true extent of 
whose computer services reve- 
nues may be obscured by the ac- 
























e must strive 


to assign the transmission of reality 
through symbols to a lower rank 


in the pool of communications 
resources we employ in coming to 
grips with our true state. Symbols 
will always carry the seeds of 
ambiguity. 


This results in savings through 
device sharing, reduction of front- 
end costs for computerization and 





the economies of scale obtainable 
through massive utilities — espe- 
cially where the bureaucracy usu- 
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ally associated with such collec- 
tives 
absent 


with monopoly status is 





hus, widespread time- 
sharing of computer systems pow- 
er is in the future, just as certainly 
as time-sharing of telephone ex- 
changes was in 1914 when AT&T 
became a chartered monopoly. 
The dynamics of the change that 
is slowing down the delivery of 
discrete noncommunicating de- 
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Accessibility? 


public packet networks. And 
growing...local-call access 
now in more than 400 U.S. 
cities. International access 
as well. 


Compatibility? 


We're one of the world’s largest 


UpinThe Air About Bata Networks ? 


We have solutions. 


Network management? 
We do it all. You get the control 
without the hassles and finger- 
pointing exercises. 


Growth? 

Whether your monthly com- 
munications costs are $5000 or 
$500,000; whether you need 










Dedicated network systems? 
Have a TYMNET network of 

your own. Anything from a 
dedicated connection to a 
stand-alone private network 
complete with management 
facilities 


























Cost-effectiveness? 





counting procedures of the parent 
company. 

Nevertheless, it appears that, at 
best, the real revenues generated 
by such companies accounted for 
no more than 2% to 3% of the total 
computer industry-related reve- 
nues in 1980. And if the commu- 
nications industry is included, 
such services have accounted for 
less than 1%. 

Breakthroughs in the creation 
of networks to control sets of de- 
vices varying from dumb to intel- 
ligent terminals and from small to 
medium-size to large computer 
systems are changing all this. The 
availability of low-cost, high- 
speed communications between 
such devices and hardware/soft- 
ware scenarios for controlling 
their networked performance re- 
moves location as a factor in the 
formula used to calculate costs. 














We give you device and vendor 
independence through built-in 
network “value-addeds:’..code 
conversions, speed matching, 
protocol translations —X.25, 
Async, 3270 Bisync, SDLC, 
and RJE/HASP We'll help you 
talk to anything. 


10 locations or several hundred, 
TYMNET is where you ought to 
be. With support you can grow 
on. Now and tomorrow. 






No capital investment is 
required to start saving money 
on the public network and 
there are no long-term 
commitments. 








Call or write us for details: (408) 946-4900; TYMNET, Inc., 
2710 Orchard Parkway, San Jose, CA 95134 


TYMNET 


Serving more than 6 million data calls per month 
















A Tymshare Company 
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vices to our industry and is in- 
creasing the availability of the 
powers vested in these devices 
through communications links are 
faithful to nature and thus to be 
expected. 


s letters have dimin- 
ished in importance compared 
with other forms of message con- 
tainment, with the telephone hav- 
ing just about reached the limits 
of its potential and improved its 
sound, the creation of networks of 
devices with dynamic configura- 
bility in the nsec/psec world will 
do the same to home office-based 
computer facilities. The econo- 
mies of scale to be gained by 
shared facilities and the new ser- 
unobiainable without 
pooled resources will compel us- 
ers to seek their DP support in 
networked device collectives 

Ranging from atime ‘shared mi- 
cro sitting on a ranch in Cascade, 
Mont., c apable of supporting only 
a few devices, to American Bell’s 
Advanced Information Systems 
Net 1000 ISDN and beyond, to- 
morrow’s networks of devices will 
allow truly ad hoc real-time sys- 
tems configurations tailored, per- 


vices 


haps on an event basis, to allocate 
resources to the task at hand in an 
optimal manner. Users will need 
little but the most comfortable, 
user-friendly I/O devices to meet 


their requirements. Their data 
processing chore histories, al- 
though prefiguring their future al- 
locations in a manner less than 
perfectly accurate, once analyzed 


will still be far superior to what 
they could expect through other 
means. 

In the mix of things, not all we 
do is motivated by economy, so 
not all home office-based systems 
will give way to time-sharing al- 
ternatives. Even those that do will 
not do so together (or altogether) 
— we would never allow every- 
thing to be in the public domain, 
although I dare say that more 
could happen with no shattering 
or negative long-term impact on 
any person or thing. 

Carrying on in today’s swiftly 
changing technological climate, 
we must dedicate ourselves to 
change or we will do naught but 
map yesterday's rituals with to- 
day’s technology onto tomcrrow’s 
needs. 


he employment of 
electronic means to perpetuate 
and even amplify outdated ideals 
is unworthy of our analytic and in- 
ventive powers. 

As radio and television fold 
their broadcast requirements into 
the spectrum of signals to be car- 
ried by our ISDN’s, fantastic im- 
provements in both will unfold. 


HELP US RUN RINGS AROUND 
VOICE/DATA COMMUNICATIONS 


With elegant simplicity, our PNX,”™ 
or Private Network eXchange, 
employs a unique multiple-ring 
architecture to far surpass the 
performance of any current 
business communication technology 
ZTEL’'s PNX™ combines in a totally 
new way the most sophisticated 
digital telephone capabilities with 
today's most advanced local area 
networking functions 


This unprecedented breakthrough 
will offer decision-makers at every 
level of commercial and institutional 
organizations the immediate, 
comprehensive information they 
need in an accelerating business 
world 


An invaluable innovation for our 
future customers. And an exciting 
indication of the future for our people 
People who, working with the 
latest CAD tools, can see their best 
ideas become ground-breaking 
products like this. People who share 
insights and rewards in an 
environment of constant challenge 
With their talents, an unrelenting 
commitment to tomorrow, and 
extensive financial resources, 
ZTEL is assured of becoming a 
dynamic force in the marketplace. 
Become one of us, and your future 
is assured a5 well. 


FUNCTION 
PROCESSOR 


LOCAL AREA 
Netware! 
/ Sa Se 


PBX / LAN TOPOLOGY 


In addition to outstanding career opportunities, we offer excellent 
salaries, comprehensive benefits, and a location easily accessible 
from both Boston and New Hampshire. Also available to our key 
contributors is the valuable opportunity to participate in ZTEL’s 
stock option plan in this early stage of our company’s growth. 


Please send your resume, indicating area of interest and experience, 
to ZTEL, Dept. CWC 5, Andover Industrial Center, York Street, 
Andover, MA 01810, Attention: B. Johnson, or call (617) 470-2900. 


Visit our Booth 
#140 at the 
ICA Show 
in Anaheim 
June 1-3. 
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Our current staffing needs include: 


Hardware 
Engineering 
(3+ years’ experience) 


® Digital Design Engineers 


@ Firmware/Microcode 
Design Engineer 


@ Analog/Digital 
Design Engineer 


@ Electro-Mechanical 
Designer 


@ Analog Design Engineers 
@ VLSI Test Engineer 
®@ Design Engineer - IC’s 


Software 


(2+ years’ experience) 


®@ Data Communications 
Software Engineers 


® Voice Call Processing 
Software Engineers 


® Systems Management 
Software Engineers 


@ Operating Systems 
Software Engineers 


Equal Opportunity Employer 
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Is your method of dealing with datacomm 
. hetwork problems, shall we say, not quite 
State-of-the-art? If data communication is 
fundamental to maintaining your compa- 
ny's competitive edge, the need for uninter- 
rupted network availability is obvious: no 
network, no business. Not so obvious is how 
to deal with the conglomeration of equip- 
ment—mainframes, FEPs, MUXes, modems, 
lines, terminals—that sounds so managea- 
ble when referred to as “the network”. 
Today many of the nation’s leading finan- 
cial, transportation and retail organizations 


are supporting their business objectives 
with networks that don't stop. They're 
doing it with the help of intertel’s Series 90 


Network Control and Management systems. 


From network command centers at stra- 
tegic locations, they control, measure and 
manage all facets of their company’s data- 
comm activities. They continually and auto- 
matically monitor all network components. 
They perform sophisticated performance 
measurements. And they maintain man- 

information databases that pro- 
vide immediate colorgraphic feedback on a 


wide range of equipment, personnel, and 
vendor statistics. 

Let us tell you more about our total solu- 
tions for non-stop networks. From Series 90 
systems in the network command center, 
to a full range of fault-tolerant modems 
and network support products, Intertel can 
be your single source for success. 


Six Shattuck Road 
Andover, MA 01810 
(617)681-0600 
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The powers vested in 
these space-age communi- 
cations systems will en- 
hance their clarity and reli- 
ability to such a degree 
that single-decimal tuning 
will give way to double, 
triple, quadruple and so 
forth. 

The number of channels 
for delivery of radio and 
television signals will mul- 
tiply first by 10, then by 
100, by 1,000, 10,000 and 
so forth. Whether on side- 
band or under a newly reg- 
ulated bandwidth _ parti- 
tioning, enough radio 
stations are possible in the 
future to allow each citi- 
zen at least one for his 
own personal use. 


upported by 
the vast artificial intelli- 
gence repository of ISDN 
behemoths, signal receipt 
and delivery could occur 
virtually anywhere and at 
very low cost. 

Television signal re- 
ceipt and delivery could 
ultimately achieve the 
same ubiquity. With sound 
and sight digitized, its re- 
ceipt and transmission is 
but a part of the ISDN’s 
data processing dominion. 
Once television is capable 
of carrying signals from 
alarm to video and every- 
thing in between, the stage 
is set for the emergence of 
enhanced delivery systems 
wherein large-screen digi- 
tal television can mix and 
match the video/sound ex 
perience from a variety of 
sources on the same 
screen. In addition to al- 
lowing viewing of several 
shows on a single screen at 
one time, interactive in- 
strumentation of home- 
based artifacts, from key- 
board to video camera, 
should allow real viewer 
participation. 

Some of this is done al- 
ready, even with analog 
video technology; assem- 
blages of people in differ- 
ent cities who appear to be 
in one studio constitute a 
regular feature of today’s 
news analysis programs. 
Only at great expense is 
viewer participation possi- 
ble — but not for long. I 
envision television shows 
whose audiences are pro- 
jections from home TV fa- 
cilities, whose stars, too, 
are ‘“‘at home” and whose 
management occurs 
through the control afford- 
ed by an ISDN environ- 
ment. The empty studio 
television show is the first 
stage in the creation of fu- 
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ture holographic assem- 
blages, the realization of 
Walter Cronkite’s vintage 
historical fiction, You Are 
There! — a distributed, not 
localized “there.” 
Digitized television will 
bring in its electronic train 
the entire gamut of possi- 
bilities inherent in the dig- 
ital processing of data. 
Thus, ISDN service to a 
home or office will ulti- 
mately include alarm, ra- 


signals of these be com- 
municable to other loca- 
tions, but artificial intelli- 
gence in the networks will 
provide us with enhanced 
experiences. For example, 
the viewing of events 
could be followed by com- 
puter-generated analyses 
of their meaning. 

Imagine watching a 
baseball game and polling 
your television set for sta- 
tistics on what has hap- 


the Andes and the mea- 
surement of its flight avail- 
able on demand from an 
intelligent television set. 
In both cases, the televi- 
sion is not only passing on 
signals of sound and sight, 
but also keeping track of 
events as a human being 
might. As the ISDNs im- 
prove, they will serve the 
communications needs of 
individuals and groups in 
incredibly improved ways. 


strength and intelligence, 
artificial communication 
will exceed that possible 
in today’s natural world. 
ISDN development 
causes heretofore discrete 
systems, local-area _net- 
work cooperatives and 
other computer/commu- 
nications entities to be 
stitched together. It is the 
result of the genius of lab- 
oratory engineers and sci- 
entists, who doubtless un- 


dio, video, telemetry and 
so on. Not only will the 
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The age of the single station micro- 
computer is over Sooner, rather 
than later, the 8- and 16-bit com- 
puters scattered throughout your 
company will need to communicate. 
And once personal computing ex- 
tends beyond the desktop, it can 
present the DP/MIS staff with a 
tangle of mis-matched hardware, 
user-hostile software, and a situa- 


tion that can quickly get out of hand. 


Hayes can help re avert that 
chaos, and keep things under con- 
trol. With a telecomputing system 
designed expressly tor micro- 
computers. 

Our intelligent auto/answer, 
auto/dial Smartmodems are con- 
sidered the best in the industry. 
When combined with communi- 
cations software, they provide a 
compatible, highly-functional tele- 
computing solution for numerous 
microcomputer brands. 


pened thus far. Or imagine 
a condor sailing high over ize that, 


JU ) 
yl 


A. AC Mo Y 


WW 


A solution so sophisticated, it’s 
downright simple. Economical. And 
requires no handholding from you. 

Hayes Smartmodem. The micro- 
computer's telephone. Our Smart- 
modem 300 and Smartmodem 1200 
connect to any desktop computer 
equipped with an RS-232C port. 
Using existing telephone networks, 
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Indeed, we will soon real- derstand what it is that 
like artificial they are 


doing even 


my 


my 


they operate with rotary dial, Touch- 
Tone** and key-set systems. At full 
or half duplex. And both Smart- 
modems feature self-test capabilities. 
Hayes Smartmodems are available 
at two different speeds and price 
levels. The lower-priced Smart- 
modem 300 is ideal for local data 
swaps and communicates at 300 
bps. For longer distance and higher - 
volumes, Smartmodem 1200 trans- 
mits at 1200 bps or up to 300 ys 
with a built-in speed selector that 
automatically detects transmission 


si : 

We've also included indicator 
lights that let users see what their 
Smartmodem is doing, while an 
audio speaker lets them hear it. 
(Is the remote system down, or 
was the line just busy? This way. 
they'll Laci} 

Hayes has prepared a directory 
of the many communications pro- 
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though they may lack total 
or perfect foreknowledge 
of its consequences. 

The core of each ISDN, 
a concept of administrative 
control independent of 
the strictures of physical 
location, is like the head- 
quarters of a fast-moving 
corporation whose upper 
management is ceaselessly 
flying hither and yon. 

Its power, vitally linked 
to the operation of arrays 
of processors whose inter- 
dependencies embody the 


latest — and frequently 
the most abstruse — math- 
ematical formulas, derives 
not only from the power of 
each individual processor, 
but from the organizing 
principles of the proces- 
sors themselves. Multiple 
systems, each disposing of 
massive power, will be 
electronically synthesized 
and capable of dynamic re- 
configuration — some- 
times via Fourier trans- 
forms — into functionally 
differing entities. 


This capability will per- 
mit solutions to DP and 
communications problems 
to be optimized in a man- 
ner recalling the reactive 
streamlining of a space- 
ship subsequent to _ its 
launching. 

The master control of an 
ISDN, a time-dependent 
concept of the residence 
of ultimate power within 
its effective domain, will 
satisfy a function not un- 
like that of a great maestro. 
In this context, it can be 


said to bear responsibility 
for shaping and eliciting 
the performance of not just 
one, but a multitude of 
works, such that each one 
derives maximum return 
from the tools making up 
the ISDN. 

Subscribers to ISDN fa- 
cilities will have no need 
to know precisely how any 
of this happens, any more 
than they now need to un- 
derstand how large-scale 
integration circuitry actu- 
ally operates in order to 
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or linking up micros in your organi- 
zation, remember this. Everything 
your people need to know about 
communications can be summed 
up in one word: Hayes. 
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FUTURE 
NETWORKS 


benefit from its exquisite, 
microcosmic architecture. 
In this case, too, the bene- 
fits will be enormous. 
With each ISDN terminal 
both a repository of com- 
puter power and a portal to 
other powers of greater or 
lesser consequence, data 
and the means for its han- 
dling will be available to 
users in whatever form 
suits their needs. 

Reality sensors (input 
devices) will improve so 
much that sight, sound, 
touch and even taste and 
smell will be transferable 
between communicating 
ISDNs, with a minimum of 
intervention along their 
route. From the simple 
reading of  an_ on/off 
switch to the creation of 
gigabyte representations 
of the sort that will be 
needed for future holo- 
graphic reissuances, our 
input tools will draw clos- 
er to the actual input 
sources, sometimes actual- 
ly melding with them for 
maximum efficiency and 
exactitude in transmission. 
Similarly, output devices 
will improve. 

The operation of an 
ISDN in receiving inputs, 
processing them and pro- 
viding outputs would im- 
press even the most viru- 
lent antimachine 
fundamentalist with its 
beauty and economy. 
Committing and decom- 
mitting various system 
components to complete 
the task at hand, an ISDN, 
exploited to the fullest, 
should provide all the DP 
and communications ex- 
citement we can take — if 
we ever develop the empa- 
thy needed to appreciate 
what is happening within a 
system of such overarch- 
ing nobility. 

As today’s ISDNs ma- 
ture, we will link our gov- 
ernment with industry, in- 
dustry with education, 
education with people and 
people with people in in- 
creasingly ingenious ways. 
And when the last stage is 
reached — that is, when 
people are linked with 
their dreams — the trans- 
figuration of humanity will 
take place. With each indi- 
vidual linked by far more 
than spiritual belief and 
our collective brainpower 
woven into a fabric of 
wondrous beauty by met- 
allurgical, chemical and 
electronic shuttles work- 
ing the loom of human ge- 
nius and optimism, we 
will be able to strive with 
unparalleled intelligence 
and power for whatever is 
to follow. eB 

Lecht is president of 
Lecht Sciences, Inc., a 
New York-based think 
tank specializing in com- 
puter and communica- 
tions technologies. 








Appointed president of Ameri- 
can Bell, Inc.’s Advanced Infor- 
mation Systems division last Jan. 
1, Archie McGill serves as chief 
marketer of communications sys- 
tems and services to business us- 
ers for AT&T’S recently formed 
separate subsidiary. 


The former vice-president of 
business marketing at AT&T has 
10 years’ experience at the firm. 
Before joining AT&T in 1973, he 
was in charge of product plan- 
ning for the Data Processing Divi- 
sion at IBM, where he worked for 
13 years. The AT&T veteran also 


spent four years as head of his 
own consulting firm. McGill 
was interviewed at American 
Bell, Inc.’s headquarters in 
New Jersey recently by Ronald 
A. Frank, managing director 
of Frank Communications 
Group, Mount Vernon, N.H. 
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ARCHIE MCGILL 


American Bell’s President Ar- 
chie McGill is in business to make 
“America’s brainpower work 
more effectively and efficiently.” 


ndaunted by his some- 
what elusive yet gran- 
diose definition of his 
firm’s goal, McGill is 
quick to stress that 
American Bell is not 
out simply to place 
new products on the 
market, but, more am- 
bitiously, to change 
the very nature of the way busi- 
ness operates. “Why are we so 
brave to say that? We believe that 
information movement and man- 
agement in telecommunicaiions 
has as much potential as anything 
else to contribute to some of the 
basic problems that businessmen 
have.” 

What are these problems? Com- 
mercials and magazine advertise- 
ments for American Bell show 
automobiles in a salvage yard, 
frustrated business meetings that 
fail to get off the ground. The ad- 
vertisements point to obsoles- 
cence and poor productivity, to a 
lack of sound communications 
management and productive in- 
formation movement. But, ac- 
cording to McGill, the first step in 
addressing these problems lies in 
a conceptual rather than a strictly 
product-oriented approach. 
“When we started examining this 
telephone world . . . it became ob- 
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vious that we had to define what 
piece we wanted to participate in 
because it was so broad and wide 
and segmented. The real opportu- 
nity for communications — for in- 
formation movement and man- 
agement was to contribute 
fundamentally to the productivity 
issues. 

“If we couldn’t position our- 
selves in the productivity issues in 
a quantifiable way, we were not 
going to make a mark,” McGill ex- 
plained. 

In order to address productivity 
problems and, ultimately, solve 
them, American Bell needed to 
nail down the roots of inefficiency 
in communications. Research 
conducted by American Bell 
showed that communications 
were transaction-based, and a 
study of those typical business 
transactions provided a clue to 
where inefficiency lay. 


irms were plagued by a 

lack of timeliness and 

responsiveness and, be- 

cause of this, were los- 

ing key business in the 

competitive market- 

place. McGill was confi- 

dent that American Bell 

could take important 

steps to fill this void: 

“We saw that we had to be able to 

measure contributions — whatev- 

er we did — so that we could jus- 
tify doing business with us.” 

However, the goal of identify- 
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ing these broad issues with a new- 
ly formed communications com- 
pany that provides equipment and 
services was somewhat elusive. 
McGill stressed that American 
Bell is ‘‘in the bottom-line contri- 
bution business — and that we in- 
tend to contribute to the custom- 
er’s fundamental objectives.” 

But McGill, a former IBMer and 
longtime marketing strategist, ad- 
mitted that a long-term solution 
does not lie simply in the concep- 
tual realm, for the concepts must 
be backed up with workable prod- 
ucts. The broad claims, he said, 
must sooner or later be tied to 
specific technologies and prod- 
ucts. Any solution must eventually 
be applicable where it counts: in 
the office. “If you examine the 
specific application areas, the spe- 
cific technology areas, it is very 
clear where we are going. We are 
in the voice and enhanced voice, 
data and enhanced data, sensor, 
the teleconferencing world and 
the office. Much of what we are 
concerned with involves the pro- 
ductivity issues where the transac- 
tions are crucial — in the office 
environment, the administrative 
arena.”’ 

McGill acknowledged that this 
is a fundamental reorientation of 
the way people have regarded 
communications. It is no longer a 
second-rate consideration: It is a 
critical resource. “In the past, we 
have looked at voice and commu- 
nications in general as an expense 
to be minimized. We are saying 


‘No.’ Communications has to be 
looked at as a critical manage- 
ment tool to achieve basic objec- 
tives. The more communications 
is positioned as the critical re- 
source in the organization, the 
more it will be assimilated in the 
day-to-day fabric of business, and, 
therefore, the more it will be a 
fundamental contributor to where 
[the organization] is going.”’ 


sked if this outlook 
is catching on in in- 
dustry, McGill said 
that a few leading- 
edge companies are 
applying the princi- 
ples to add value to 
their ©communica- 
tions and “are win- 
ning the game.” He 
cited Citicorp as a primary exam- 
ple of a firm that has used infor- 
mation to add value to corporate 
services and, thus, distinguished 
itself from the competition. 

But at the same time, he admit- 
ted, there is much work to be 
done. He pointed to the role of 
corporate communications as a 
tangible measure of the impor- 
tance attached to communications 
in a particular company. This role, 
he said, has been underrated in 
the past. It has not always enjoyed 
high visibility, but today it is ‘‘be- 
ing elevated constantly.” 

With the role of corporate com- 
munications being changed in the 
eyes of top management, McGill 





said if telecommuncations 
managers ‘have a recep- 
tive management and if 
they position themselves 
on a mind set that their re- 
sponsibilities are not to 
minimize the line item on 
the budget but to contrib- 
ute to the bottom line of 
the organization and to its 
goals and objectives,” they 
will enjoy a bright future. 

Corporate communica- 
tions should not simply 
rise in importance, McGill 
said, it should be in the 
forefront of the decision- 
making process. He envi- 
sions communications-ori- 
ented staffs involved with 
issues like strategic plan- 
ning. “If they are not in- 
volved, somebody else is 
taking it. They are being 
led as opposed to leading. 
Information movement 
and management should 
lead — it should be out in 
front carrying other peo- 
ple. It’s a fundamental 
growth issue for the peo- 
ple involved.” 

How will this happen? 
Education, McGill said, is 
the essential key to the re- 
alignment of the commu- 
nications role in corporate 
strategy. In order to gain 
support from upper man- 
agement, an educational 
effort is required. “‘There 
is some kind of mystique 
about information and 
computing in the senior 
executive; that mystique 
manifests itself in a stand- 
offishness. So any kind of 
familiarity, education or 
hands-on ee 
breeds understanding, an 
once you get into this stuff, 
it isn’t that difficult,” 
McGill said. 

American Bell is taking 
steps to develop educa- 
tional programs. Some ba- 
sic courses have already 
been implemented for ex- 
ecutive education, and a 
“relatively | broad-based 
executive training  pro- 
gram” is being imple- 
mented. On this level, 
McGill said, there is a 
need for ‘getting three to 
six days of really concen- 
trated, immersed training 
so you get a feel for it — a 
comfort level with it.” 


ommunication 
managers _ will 
be included in 
the education- 
al plan; a reori- 
entation is tak- 
ing place at 
this level. In 
the past, these 
managers de- 
voted themselves to keep- 
ing network facilities up 
and available. Now, with 
more reliable diagnostic 
and monitoring equip- 
ment, these managers can 
begin to think about closer 
interaction with upper 


management and corpo- 
rate goals. 

In this regard, McGill 
said, systems such as 
AT&T’s Dataphone II are 
only scratching the sur- 
face. ‘“‘We’re very close to 
announcing some _ other 
help-aid [products] in that 
whole network manage- 
ment area,” he said. “If we 
can get those problems 
routinized and the -net- 
works more reliable, then 
[users] can focus on more 
important issues.” 


espite McGill’s 
belief that the 
role of com- 
munications is 
increasing in 
its signifi- 
cance, most of 
these staffs re- 
port through 
DP and man- 
agement information sys- 
tems organizations. Rather 
than predicting coequal 
status between communic- 
ations and computing or- 
ganizations, the American 


ARCHIE MCGILL 


Bell chief pointed out that 
there is a real possibility 
that ‘over time, the two 
roles are going to become 
obscure.” 

These traditional func 
tions may be replaced by 
“whomever is best able to 
position himself as the 
corporate problem solver, 
whomever is best able to 
relate his activities and en 


formation and manage- 
ment into an integrated 
system going forward, 
McGill said 

The key element in to- 
morrow’s multifunction 
systems will no longer be 
just a private branch ex- 
change. Instead, McGill 
maintained, it will be a 
“premise-switching _ sys- 
tem that would be distrib- 


ergies to the organiza- 
tion’s objectives. 

“You're going to see a 
molding together of all in- 


uted in nature.”’ The an- 
nouncement of American 
Bell’s Dimension AIS/Sys- 
tem 85 marked a step in 
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that direction, McGill said. 
Even though the name “‘di- 
mension” had the conno- 
tation of an analog switch, 
McGill said the name was 
chosen to show users that 
‘we were thinking of them 
in terms of moving them 
easily into the future.” 
American Bell’s concep- 
tual strategy is evident in 
its products. Rather than 
introducing a _ product 
geared simply for an im- 
mediate solution, Ameri- 
can Bell takes long-term 


user needs into account in 
its product designs. 
“We're going toward sys- 
tems that are compatible 
upward, {so users] can 
grow from a simple system 
up through very complex 
systems,” McGill _ said. 
“The button that you push 
to initiate a function or a 
feature will work the same 
on every system.” 

This process, however, 
takes time. McGill ac- 
knowledged that these 
concepts have already 


EL 
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been implemented by oth- 
er vendors. ‘‘Some people 
wonder where we have 
been. Some of our detrac- 
tors would say we're a lit- 
tle late. What we did was 
make a conscious decision 
to take a delay in order to 
bring together all of [these 
features] under a single ar- 
chitectural umbrella. That 
was a huge sacrifice 
but we believe that it will 
[benefit] our customers 
over time.” 

The evolving American 


Beil product line will draw 
on outside suppliers. “We 
actually have some of that 
now. We are very interest- 
ed in broadening our 
source of supply, and 
we're talking to several 
people.” 

The functionality found 
in today’s personal com- 
puters will be part of the 
product line. While hesi- 
tating to say specifically 
that American Bell will 
have this type of desktop 
micro, McGill drew an 
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analogy to functions that 
reside in data terminals. 
He pointed to Bell Labora- 
tories’ Get Set as an ex- 
perimental device that 
“we installed to learn.” 
While this will not be a fi- 
nal product, the hardware 
and applications concepts 
will be incorporated into a 
future integrated worksta- 
tion. McGill said it will be 
“not only one, but a family 
of workstations” that will 
be compatible with exist- 
ing equipment. 


urning to the 
recent start-up 
efforts of the 
American Bell 
division, its 
president said 
users would in- 
evitably have 
interface prob- 
lems. Noting 
that things will be differ- 
ent for users previously ac- 
customed to dealing with 
one Bell system, McGill 
pointed out that these dif- 
ferences will be exaggerat- 
ed when divestiture oc- 
curs. 

To remedy this situa- 
tion, American Bell will 
offer to manage the transi- 
tion by acting as a central 
interface point. For a man- 
agement fee, American 
Bell will, in effect, inte- 
grate user contacts with 
AT&T and other suppliers. 

McGill said that users 
have come to expect a 
high level of service from 
Bell. “We are not going to 
ignore service. We really 
understand that if we do 
not provide high-quality 
service, we just won't 
make it.” 

But what about competi- 
tion? McGill said, “Our 
largest competitors vary 
based on the different 
pieces of the marketplace. 
At the low end, the market 
is largely Japanese-manu- 
factured equipment. 

“At the high end, it’s 
largely the Canadian com- 
panies and a Corp.]. 
In the middle, it’s a mix- 
ture.’’ Claiming that thus 
far American Bell has held 
its own, he added that ‘‘we 
will get more competitive 
over time. Our product 
line is evolving and we're 
working very hard.” 

But McGill said prod- 
ucts are only part of the 
picture. “From a custom- 
er’s standpoint, all I want 
to do is buy solutions. 
How the vendor chooses 
to implement those solu- 
tions, I don’t care. I do not 
even ask what the technol- 
ogy is. I want to know 
about reliability, service- 
ability ... if it is going to 
stand the test, if it is user- 
friendly. Those are the cri- 
teria that I think are impor- 
tant.”’ C7 





My modem just logged me on, 
gave me my report, and logged 
me off... all with asingle 


keystroke! 


The Ven-tTel 212 PLUS iimodem ~ Iuse my eealer to reach any 
mak busy _—— computer with a 212A compat- 
a a lot m a — life = ible modem anywhere in the 

Oe is uctive. country from my own keyboard. 

es The phone number, account 
number, even the password can 
be stored in my modem and 
inacted at the touch of a finger. 
It can handle any series of 
steps no matter how long. 

I can even disconnect using 
my own ‘secret code’. 

If you want more time to be 
areal manager, get a Ven-Tel 
212 PLUS II moden.. I tell you, 
their one-button solution’s 
tough to beat. And you can 
take that from an old diehard 
who had to be convinced. 


Set iy 








CONVERSING WIA 
OMPUTERS 


BY CYNTHIA ADAMS 


AT&T’s Touch-Tone voice response is 
changing: It stands now at a threshold of 
growth. Advancements in supporting tech- 
nologies and changes in the very nature of 
Touch-Tone voice response systems have had 
such a snowball effect that the industry is no 
longer limited. System costs are down, voice 
quality has improved significantly, high com- 


munications costs can be reduced and alter- 
nate devices are now supported. 

Indeed, Touch-Tone voice response has 
overcome its most restrictive problems. It is 
now a viable solution for more applications 
than ever, and it is paving the way for growth 
in technical communications. 

Touch-Tone voice response is a method of 
data entry and inquiry in which a user enters 
data or requests information by pushing the 
buttons on a Touch-Tone telephone. The > 





CONVERSING WITH 
COMPUTERS 


computer speaks to the user in a 
real human voice, using words 
and phrases that have been stored 
electronically. It greets the user, 
asks for a piece of information in 
the data entry process, optionally 
repeats what was entered and 
alerts the user to any errors or un- 
usual conditions. It. also allows 
the user to correct any mistakes. 

In our fast-changing techno- 
logical world, new ideas breed 
newer ideas and technical im- 
provements stimulate more tech- 
nical improvements. These 
changes affect every technical in- 
dustry, including Touch-Tone 
voice response. It is time to take a 
new look at this method of data 
collection and inquiry and see 
where it is today and where it is 
going tomorrow. 

Today’s technology is changing 
so rapidly that an industry’s very 
survival is critically dependent on 
its ability to adapt to new methods 
and concepts. Touch-Tone voice 
response, a concept that caught 
on slowly at first, has used tech- 
nology’s changes to its own ad- 
vantage and has built itself into a 
serious and competitive industry. 
By overcoming its initial prob- 
lems, this industry has become a 
powerful solution for data entry 
and inquiry. 


ystem costs have been 
reduced substantially. The high 
hardware and development costs 
of a Touch-Tone voice response 
system were perhaps the most 
limiting factors of the industry in 
its infancy. The concept did not 
catch on because few companies 
could afford to use it. 

Hardware costs have played a 
big role in the industry’s develop- 
ment. Touch-Tone voice response 
systems once cost from $150,000 
to $250,000. For some systems, 
just the audio response option 
was an $85,000 investment. To- 
day, with the well-known de- 
crease in hardware costs, total 
turnkey Touch-Tone voice re- 
sponse systems are available for 
under $100,000. 

In addition to the drop in hard- 
ware prices, development costs 
have shifted from customers to 
manufacturers. In the early days of 
Touch-Tone voice response, elec- 
tronic communications was so 
new and complex that customers 
had to develop their own systems; 
thus, costs were outrageously ex- 
pensive. 

These massive projects re- 
quired whole staffs of program- 
mers and engineers and often 
took a year or more to complete. 

With the reduction in hardware 
costs and advancements in tech- 
nology, system integrators have 
entered the market and can now 
provide affordable turnkey  sys- 
tems in 45 to 60 days. Many of 
these are total systems, including 
hardware, software, installation, 
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oday’s technology 


is changing so rapidly that an 


industry’s survival 


is dependent on 


its ability to adapt to new methods. 
Touch-Tone voice response has used 
technology’s changes to its advantage 
and has built itself into a serious, 
competitive industry. 


training manuals and mainte- 
nance. The net result is a com- 
plete system, and it is delivered 


with no fuss, no muss, no addi- 
tional staffing requirements and 
no hidden expense costs. 





While others talk about networking, 
we're making it happen. 

As the world’s largest supplier 
of digital telephone systems (CBXs), 
ROLM is no stranger to the complexities 
of office communications. Yet our CBX- 
based networks operate on a simple 
premise: you shouldn't have to go to 
the trouble and expense of rewiring 
your workplace for “office of the future” 
networks when your existing phone 
lines can handle your present and future 
voice and data traffic simultaneously. 
For less than the cost of two separate 
systems. It’s all part of what we call 


the ROLM® Distributed Digital Network. 


Sound sensible? Our customers think 
so. That’s why ROLM has more CBX- 
based voice/data office information 
networks in place than any other 


communications company in the world. 


Nobody combines voice and 
data like we do. 

By providing asynchronous (to 
19.2 Kbps) and synchronous (to 56 
Kbps) data communications, the 
ROLM switching technology is ideal for 
all your intra-office communications. 
Your existing devices become truly 


n addition, payout has im- 
proved immensely and dramati- 
cally. Even with reduced system 
costs, a Touch-Tone voice re- 
sponse system still represents a 
fairly significant investment for 
any firm, and the cost must be jus- 
tified accordingly. Payout natural- 
ly varies with the particular appli- 
cation, but in general, most 


systems pay for themselves in two 
years or less. This is a dramatic 


Most people think 


of ROLM 
as a telephone system. 


multifunctional; almost any personal 
computer or terminal can access 

any number and variety of expensive 
resources (e.g., computers, data 
bases, etc.), in addition to communi- 
cating with other personal computers. 
We even have an X.25 packet switching 
interface that allows you to connect 
directly to public or private packet 
networks. It also provides the gateway 
to other intra-facility local area 
networks. 


With ROLM, the key is flexibility. 
By using existing phone wiring, 


The ROLM Distributed Digital Network. 

















improvement over past years, and 
the trend will continue. 

The cost of a manual data entry 
method is rising. Salaries and 
benefits continue to rise, tele- 
phone and mail costs keep in- 
creasing and competitive pres- 
sures make customer service 
crucial. Since a Touch-Tone voice 
response system virtually replaces 
a manual system, the payout of a 
Touch-Tone voice response sys- 
tem is improving drastically com- 
pared with a manual system. 

Order entry, one common ap- 
plication, is a clear example. Un- 
der a manual system, orders are 
called or mailed to the home of- 
fice by salespeople, customers or 
both. The handwritten orders are 
keyed or keypunched, checked 
for keying errors, corrected and fi- 


nally submitted to the computer. 
Under a Touch-Tone voice re- 
sponse system, 





customers of 


any users 


associate ‘voice response’ with the 
unnatural, computer-generated voice 
characteristics of synthesized speech. 
In the early stages of Touch-Tone 
voice response, synthesized speech 
was the only affordable voice 
selection for most firms. 


salesmen in the field enter their 
orders directly to the computer, 
saving mail time and allowing 


Now you can think of ROLM 
as your Office 


you can have increased flexibility to 
locate and relocate personal com- 
puters, word processors, and terminals. 
And, our Route Optimization feature 
automatically selects the most eco- 
nomical outbound circuits available 
for both voice and data calls. Even 
more important, you can start small 
and expand your network as needed — 
without committing to huge initial 
capital outlays. 


For more than just talk, call us today. 
Your ROLM supplier will be 
happy to show you that our Distributed 


Anything else is just talk. 


Local Area Network. 


Digital Network doesn't just exist on 
paper. It’s on the job. In demanding 
business applications like yours. So 
call or write today. And start thinking 
of ROLM as the source for your 
office Local Area Network. 
For the name of the 
closest supplier, call 
(800) 538-8154" toll 

free. Or write: ROLM 
Corporation, 4900 Old 
lronsides Drive, M/S 626, 
Santa Clara, CA 95050. 


*Alaska, Hawaii and California residents, 
call (408) 496-0550, extension 3025 
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salesmen to spend less time writ- 
ing orders and more time selling 
products. 


urthermore, telephone 
calls are considerably shorter; the 
need for a keypunch department 
is drastically reduced; and costly 
errors are virtually eliminated 
since the data comes directly from 
the source. 

In the above example, the man- 
ual system and the Touch-Tone 
voice response system both re- 
quired telephone calls. If the data 
came from long-distance users en- 
tering extensive orders, the voice 
response system’s speed would 
naturally be a cost savings over 
the manual method. In addition, 
Touch-Tone voice response has 
kept pace with advances in tech- 
nology. Communications costs 
can be reduced for Touch-Tone 
voice response systems, improv 
ing the payout even more 

High-technology firms have in- 
troduced _ store-and-forward and 
batch-buffered terminals, which 
can reduce communications costs 
by as much as 50%. These termi- 
nals allow a user to store data off- 
line at his convenience and trans- 
mit it rapidly later, either a single 
line at a time or a block at a time. 
In addition, communications 
costs are reduced because of the 
off-line data entry; the user- can 
check and double-check his en- 
tries for accuracy before he ever 
calls the system. As a result, fewer 
calls are canceled and reentered 
due to errors. 

Not only have the costs and 
payout improved for Touch-Tone 
voice response systems, but the 
vocal quality of those systems has 
increased as well 

Many users associate “‘voice re- 
sponse” with the unnatural, me- 
chanical, computer-generated 
voice characteristics of synthe 
sized speech. In the early stages 
of Touch-Tone voice response, 
synthesized speech was the only 
affordable voice selection for 
most companies 





igitized voice, stored 
on magnetic media, was far too 
expensive. Some companies 
stored digitized voice information 
on a film drum, much like the 
sound track on a sound movie 
projector. This method was less 
expensive than disk storage, but 
had strict storage limitations. Oth 
er companies stored single words 
on disk and combined words to 
generate the necessary messages. 
This produced choppy, mono 
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tone voices that were not 
well accepted by users. 

In recent years, howev- 
er,. hardware costs have 
come down even more, 
and the audio response in- 
dustry has fine-tuned its 

ing capabilities. 
High-quality digitized 
voice can now be afforda- 
bly stored on disk or ran- 
dom-access memory, pro- 
viding plenty of memory 
for storing entire phrases 
and messages for even the 
most extensive vocabular- 
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ies. The result is a smooth 
flowing voice, well accept- 
ed by users, at a 
reasonable price. 

Until recently, the vo- 
cabulary for most Touch- 
Tone voice response sys- 
tems was fixed — that is, it 
was programmed into pro- 
grammable read-only 
memories and could not 
be changed without repro- 
gramming that hardware. 
The voice response part of 
a system was a front-end 
system, separate from the 


ration eliminates the hazards. 


Supermux 380 multiplexers reduce 
the costs by concentrating data 
from up to eight asynchronous ter- 
minals over a single telephone line. 
You saye the cost of extra telephone 
lines and modems and you also 
enjoy protection from line “hits 
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Infotron Systems Corporation elimi- 
Maree ia Baty lgol el Me Le 
have been building data communi- 
cations systems for thousands of 
customers worldwide. Our products 
cover the full range, from simple 
LDMs to sophisticated network con- 
centrators. You get the benefits of 


that can cause errors. Data is 
checked and retransmitted. if 
necessary, all transparent to your 
existing hardware and software. 


cessing computer. This 
allowed plenty of room for 
telephone lines but re- 
stricted the flexibility of a 
system. 

Now, users have a 
choice. With new digitiz- 
ing algorithms and with 
lower hardware costs, vo- 
cabulary is now variable 
and virtually unlimited; it 
is stored on disk or in 
memory and can_ be 
changed at will by voicing 
the new word or message 
through a microphone or 


Besa mu ly 
TERR tients 


hd eit me ea eae 
| costly and hazardous. Supermux 
1. 380 statistical multiplexers reduce 
the costs. infotron Systems Corpo- 


| 


First in Performance and Reliability 
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our diverse experience—the 
Supermux 380 includes many large 
system features, capabilities and 
safeguards. Don't settle forrless. 


Infotron has also made it easy for 
you to get started by providing local 
support, before and after the sale. 
We've set up a network of qualified 
distributors with experience on IBM 
DEC, Data General and other sys- 
tems. Call the foremost company in 
data communications. Call infotron 


right over the telephone. 
Users no longer have to go 
back to the manufacturer 
to change their vocabulary. 

In addition, variable vo- 
cabulary offers users limit- 
ed voice mail capabilities, 
such as the ability to voice 
different messages to dif- 
ferent users depending on 
location, size, credit rating 
or other predetermined 
criteria. 

For example, a Texas- 
based trucking service has 
a Touch-Tone voice re- 


sponse system that links. 
the company to its truck 
stop network and captures 
information at the time 
and place of purchase. 


his particular 
system has the capability 
to send personalized mes- 
sages to truck drivers, who 
are identified by their 
credit card numbers. At 
the end of a transaction 
with the Touch-Tone voice 
response system, the com- 
puter checks for any pend- 
ing messages for the driv- 
er. If there are messages, 
using voice response, the 
system tells the driver the 
appropriate telephone 
number to call. 

In the early days of 
Touch-Tone voice  re- 
sponse, communications 
technology was less ad- 
vanced than it is today. 
Few computers were com- 
patible, and transferring 
data between systems was 
difficult. Today, however, 
most systems can support 
multiple communications 
protocols: They can com- 
municate directly with var- 
ious other computers and 
devices simultaneously. 

This, coupled with the 
decreasing costs of hard- 
ware, allows Touch-Tone 
voice response solutions 
to be practical in many dis- 
tributed environments as 
well as in centralized envi- 
ronments. 

In the true distributed 
environment, duplicate 
Touch-Tone voice __re- 
sponse systems can be in- 
stalled at each site to com- 
municate with the 
processing system. In 
some cases, however, a 
single Touch-Tone voice 
response system can com- 
municate with each re- 
mote site simultaneously. 
A large pharmaceutical 
firm uses the latter method 
to collect and process or- 
ders from over 1,000 sales- 
men. A central Touch- 
Tone voice response 
system handles the calls 
and collects all the orders 
that come in, but five dis- 
tribution centers process 
the orders. At regular 
times every day, each dis- 
tribution center’s comput- 
er polls the Touch-Tone 
voice response system to 
gather all the orders as- 
signed to that particular 

















distribution center. Order 
processing then begins at 
each location. 

In the centralized envi- 


a Touch-Tone 
response system 


ronment, 
voice 





communicates with the single 
central processor. A Midwestern 
convenience store chain, for ex- 
ample, uses the centralized ap- 
proach to collect gasoline orders, 
grocery orders, daily sales reports 
and payroll reports from each 
store in the chain. Each individual 
store calls the Touch-Tone voice 
response system to enter its data. 
The system handles all calls for all 
four applications simultaneously 
and submits the data periodically 
to the host computer for process- 
ing. 

The extent of Touch-Tone pen- 
etration is greater now than ever 
before: More than 60% of the tele- 
phone offices in the U.S. support 
Touch-Tone, especially in metro- 
politan areas, where Touch-Tone 
voice response systems collect 
much of their data. In addition, 
networks that depend on Touch- 
Tone, such as MCI Communica- 
tions Corp.’s Sprint, and the at- 
tractive option of credit card calls 
are encouraging more and more 
individual companies to favor 
Touch-Tone. Inexpensive hand- 
held Touch-Tone pads are also 
available to give any telephone 
the capability of emitting Touch- 
Tone signals. Greater Touch-Tone 
availability means more potential 
users for companies considering 
Touch-Tone voice response. 

So where is the industry now? If 
all these improvements have tak- 
en place, many different applica- 
tions should be well suited to 
Touch-Tone voice response. What 
are they? The list is long and 
growing longer: 

e Data entry — applications 
such as field-service reporting, or- 
der entry, sales reporting, payroll 
reporting and inventory reporting. 

@ Inquiry — applications such 
as flight status, credit authoriza- 
tion, product availability, bank ac- 
count status and order status. 

Touch-Tone voice response 
systems are well suited for many 
different applications in a vast 
multitude of industries. So how 
does a potential customer deter- 
mine whether or not his applica- 
tion is appropriate for Touch- 
Tone voice response? There are 
three gensral guidelines to con- 
sider when evaluating an applica- 
tion. 

e Whenever critical informa- 
tion is being collected, Touch- 
Tone voice response should be 
considered. 


urthermore, Touch- 
Tone voice response is a powerful 
solution when data must be col- 
lected on a timely basis, when ac- 
curacy of data is essential or when 
immediate feedback is beneficial 
to the user. 

If data is time-critical, Touch- 
Tone voice response can make a 
vast improvement on a manual 
system by eliminating the time 
needed to collect data by mail and 


the need to keypunch the data. 
Touch-Tone voice response en- 
accurate data by its on-line 
validation and its vocal response. 
Users are able to hear what they 


sures 


ith 24-hour 


access, seven days a week, users may 


enter their data whenever they wish 
from any telephone. Highly mobile 
users, users with extremely tight 
schedules and users in various time 
zones all have convenient access. 





have entered and may edit any er- 


hash totals do not agree or if other 
error conditions occur. Immedi- 
ate feedback can be beneficial to 


rors, and they are alerted at once if 
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users, especially in applications 

such as order entry — in which 
it is possible for the system to in- 
form the user of back-order or 
out-of-stock conditions on items 
in the order. 

e If the system must be conve- 
nient, Touch-Tone voice response 
is a solution 

Convenience takes many forms 
with a Touch-Tone voice re- 
sponse system. With 24-hour ac- 
cess, seven days a week, users 
may enter their data whenever 
they desire from any telephone 
set 

Highly mobile users, users with 
extremely tight schedules and us- 
ers in various time zones all have 
convenient access to the voice re- 
sponse system. Touch-Tone voice 
response systems require no in- 


In 1967, there were only about 10 computer 
manufacturers in the United States. 


Today, there are about 400. 
How does a buyer find the right one? 


ANNOUNCING 
THE COMPUTERWORLD 
BUYER’S GUIDE 
SERIES. 


In 1983, Computerworld will be introducing a series of market- 
specific Buyer’s Guides. Complete and concise, these guides will 
offer detailed, all-inclusive listings (we’ve sought out every 
company) and up-to-date information (right from the 
manufacturer), gathered by International Data Corporation (IDC), 
the world’s leading industry market research firm 


Each guide will cover a particular product area in the computer 
industry with extensive company and product information as well 
as editorial on product trends, new technology and handy referral 
charts. All presented in a manageable, easy-to-use format 


As a Computerworld subscriber, you'll find these guides 
invaluable tools in locating the right supplies for your needs 


As an advertiser, you'll find the guides a uniquely powerful 

vehicle for telling your story to executives at the moment they are 
actively seeking vendors. Make sure your ad is there (along wi 
your free listing) to tell your story and complete your sales call 





The Computer Systems Buyer’s Guide, with everything from 
micros and desktops for business to mainframes, will be the first 
in our series for 1983. It will be sent exclusively to the more than 
110,000 Computerworld subscribers in the United States, as will 
all the guides in the series 

Watch for the additional Buyer’s Guide from Computerworld in 
1983: Terminals & Peripherals and Software. 

For more information on advertising in any of our new 


Buyer’s Guides, call your local Computerworld sales 
representative. 
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BOSTON /Chris Lee, Ed Marecki, Joe Fitzhugh, Jim McClure, Kathy Doyle, Diane Sukey, (617) 


879.0700 


CHICAGO /Art Kossack, Newt Barrett, Jean F. Broderick, Chris Lee, (312) 827.4433 
NEW YORK /Mike Masters, Doug Cheney, Ray Corbin, Joan Daly, Fred LoSapio, Gale M. Paterno, (201) 967-1350 
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AIS/AMERICAN BELL DELIVERS 
@ THE NEWEST ADDITION 
= TO THE FAMILY. 


We're proud as can be. voice terminal allows for the simultaneous transmission 
AIS/American Bell, the company that was itself born of voice and data. You can scan messages, leave your own, 

on January 1, now delivers a completely integrated voice, screen incoming calls, and automatically return calls. 

data, office, building, and network information system. Data management —An advanced Digital Communications 

One that will help you lower costs, improve response Protocol (DCP) will enable data transmission speeds of up to 

times, increase revenue streams and enhance profits. 64 kbps. Initially, it supports up to 19.2 kbps. Our applications 
We're calling the latest member of our product family processor offers terminal emulation, so you can communicate 

DIMENSION" AJS“/System 85. It’s the only business and share information with other computer systems. 

system that offers all these functions to help streamline Office management—Electronic Document Communication 

your communications and information flow: cuts down on routine paperwork by preparing, editing and 
Voice management —The new 40-character display — sending information, and its electronic mail allows you to get 





the right information to the right people faster so they 
can make important decisions. A Message Center 
answers Calls, takes and stores messages electronically. 
Building management —Sensors monitor doors and 
windows for increased security, and can also regulate 
light, temperature and pressure to save energy. 
Network management — Centralize control over and 
integrate voice, data, office and building management 
functions into a single network. Reduce costs too by rout- 
ing long-distance calls over the most economical path. 
As you can see, the Dimension System is quite a 


family. And precisely because it is a family, new functions 
can be added on to your current Dimension System as 
they're developed, without replacing a lot of equipment 
or retraining personnel. Think how much smoother your 
business will run with a system you can control and 
maintain yourself. 

The Dimension family’s new System 85. It’s the family 
that will be around for generations to come. 


Fak = American Bell 


=== Advanced Information Systems 





CONVERSING WITH 


COMPUTERS 


vestment in special termi- 
nals: A Touch-Tone tele- 
phone or device is all the 
user needs. No terminal 
could be more convenient 
and none could be easier 
to use. 

e If the system’s envi- 
ronment is dynamic, 
Touch-Tone_ voice  re- 
sponse is a solution. 

The system’s conve- 
nience blends well with a 
changing user environ- 
ment, while its variable vo- 
cabulary is well suited to 


dynamic information. 

A Touch-Tone voice re- 
sponse system is so easy to 
use that no special training 
is needed, even for users 
with no computing experi- 
ence. No memorization is 
required: The — system 
prompts the user for every 
step of the data entry pro- 
cess. Thus, Touch-Tone 
voice response is attractive 
to customers who have a 
high turnover of users, in- 
frequent users or young 
and inexperienced users. 


everal compa- 
nies have — constantly 
changing information that 
must be readily accessible 
for users. Touch-Tone 
voice response is an excel- 


lent solution for many in- 
quiry applications, such as 
bank account status, credit 
status or authorization and 
product availability. In ad- 
dition, Touch-Tone voice 
response provides a way 
for companies to inform 
users of information 
changes that are normally 
less dynamic, such as price 
changes or special dis- 
counts. 

It seems that Touch- 
Tone voice response has 
overcome its most restric- 


Create a wider audience for 
your IBM or UNIVAC database! 


DEC, Hazeltine, ADDS, Televideo, 
Lear Siegler. . . the list goes on. 
Kaufman gives these and many other 
ASCII terminals direct admission to 
your IBM or UNIVAC database! 

Just think: you can now use low- 
cost terminals instead of the costly 
IBM or UNIVAC equivalents. With 
Kaufman's unique Side-Door fea- 
ture, you can use them with your 
mini or micro computer at the same 
time. You can use virtually any ASCII 
device. So you need only one ASCII 
terminal per office. One terminal that 
does the job of two or more! 

That terminal can even be a full- 
color business graphics terminal, if 
you prefer. Kaufman gives you a 


choice of the Datamedia Colorscan 10 
with Digital Engineering DM-800 
Color Retro-Graphics,™ the 
RAMTEK 6211 Color Display, 
and others. 

Why wait? Start creating a wider 
audience for your host computer's 
database today. . . with Kaufman. 
You'll be the one to get the applause! 
For more information, clip the coupon 
and send it with your letterhead to 
David Kalman, VP Marketing/Sales, 
Kaufman Research Manufacturing, 
Inc., 145 East Dana, Mountain View, 
CA 94041. Telephone (415) 962-8811, 
Telex 910-379-5021. 


Distributor inquiries welcome. 
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: Bravo, Kaufman! Tellme more! | 


1 Demonstrate howIcanuse ASCII : 
terminals with 0 IBM () UNIVACa, 


© Furnish information on business 1 
graphics for 1 IBM (1) UNIVAC 

Name/Title 

Company 

Street 


City /State/ZIP 


Telephone 


RESEARCH MANUFACTURING INC. 
“‘Turning business to pleasure.’’ 





tive problems and is now a 
viable solution for many 
different applications in 
many different industries. 
The next questions are ob- 
vious: What will happen 
next? How will technology 
change? The answers are 
already beginning to sur- 
face. 

Touch-Tone voice re- 
sponse will support new 
devices and functions, al- 
lowing users to upgrade as 
their needs grow. The rap- 
idly emerging concept of 
voice mail, already used in 
a limited way, will become 
an integral part of Touch- 
Tone voice response sys- 
tems. Since vocabulary is 
now variable, future devel- 
opments will allow Touch- 
Tone voice response sys- 
tems to include a voice 
mail option, through 
which the customer could 
record a message and send 
it to his users. 

System manufacturers 
are taking this concept one 
step further. Equipment 
that will allow a variety of 
input devices — _  tele- 
phones, Touch-Tone pads, 
CRT terminals — to access 
a system via the same tele- 
phone line is being devel- 
oped. 

Currently, | customers 
must provide a separate 
phone line for each differ- 
ent device. Sensitive new 
equipment will be able to 
recognize the data entry 
device as soon as the sys- 
tem answers a call, even 
before the user enters any 
data. 


ustomers will 
need fewer phone lines to 
collect data and will still 
be able to handle unique 
devices differently. 

It seems obvious, then, 
that Touch-Tone voice re- 
sponse systems will not 
limit a company to voice 
response. On the contrary, 
they will provide compa- 
nies with a growth path, al- 
lowing them to expand be- 
yond voice response when 
their needs move toward 
other kinds of communica- 
tions, such as device-to- 
computer or computer-to- 
computer. 

But these voice re- 
sponse systems will not 
only encourage companies 
to move toward higher 
technology, they will also 
encourage users to make 
that move. 

Adams is publications 
manager for Interface 
Technology, Inc. in St. 
Louis. 
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NETWORK 
MANAGEMENT 
SOFTWARE 


BY. JERRY RYAN 


Like the automobile and the telephone, which 
have profoundly changed the shape and scope of 
our world, the desktop or personal computer has 
all the signs of being similarly significant. 

Naira eteceemr her CO mei OMe ceeli meine har meen. 
short years, an important adjunct to both small and 
large businesses and is supplanting a number > 
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CONSIDERING NETWORK 
MANAGEMENT SOFTWARE 


of established, honored main- 
frame applications such as finan- 
cial modeling, sales forecasting 
and inventory control. 

In the midst of this revolution, 
a steadily increasing number of 
users have recognized that the 
availability of personal computers 
has opened the door to tremen- 
dous improvements in manage- 
ment capabilities of the more 
highly specialized management 
functions within the corporate 
structure. Among these users are 
the telecommunications manag- 
ers of corporate communications 
systems specialized managers 
who have been regarded as step- 
children by their data processing 
peers 

For years, teleprocessing man- 
agers have had a real but unmet 
need for information processing 
capability. These people, whose 
job regularly entails overseeing 
millions of dollars of the corpo- 
rate budget, have never been able 
to justify the in-house develop- 
ment of their required manage- 
ment aids, simply because they 
did not have the wide or pervasive 
applicability needed to justify the 
programming effort or mainframe 
usage. As a result, the telecom 
munications managers — and this 
includes both the voice and data 
people were left to fend for 
themselves 

This lack of adequate automat- 
ed support for their functions cre- 
ated a number of less-than-satis- 
factory situations. A trend 
developed toward almost total de- 
pendence on__ teleprocessing 
equipment vendors for even the 
simplest of network design tasks, 
such as determining network to- 
pology or specifying the number 
of trunks needed to meet a vague- 
ly specified grade of service. 


n the voice side, it be- 
came a standard pro- 
cedure to recruit tele- 
phone company 
employees to manage 
the telecommunica- 
tions department be- 
cause they were the 
only people capabie 
of understanding and 
dealing with the complexities of 
telephone company jargon and 
recommendations. On the data 
communications side, there were 
similar problems with depen- 
dence on vendor-provided design 
and management systems. Be- 
cause of this vendor dependence, 
there was almost no development 
effort toward software packages 
that could support voice or data 
communications managers. 

To: fill a portion of this gap, 
companies such as Contel Infor- 
mation Systems, Inc. and the Aries 
Group and others began to market 
time-sharing-based network de- 
sign packages that, although high- 
ly effective, were aimed at only 
the top 10% of the potential user 
population. This left a tremen- 
dous gap between the needs of 
the average telecommunications 
manager and the system resources 
available to meet his needs. 

This problem was also perva- 
sive and perhaps more damaging 


for voice systems because, al- 
though much more of the corpo- 
rate telecommunications budget 
was spent on voice services, there 
were fewer third-party systems 
available. 

This is beginning to change 
dramatically due to the wide use 
of personal computers in busi- 
ness. Managers no longer have to 
depend on their own in-house DP 
centers, outside service bureaus 
or hardware vendors to get their 
job done efficiently and accurate- 
ly. This stems from the develop- 
ment of industry-specific applica- 
tions that run on_ personal 
computers and meet the needs of 
the typical manager. 

These software _ packages, 
which deal with the tasks most of- 
ten associated with telecommuni- 
cations management, can be cate- 
gorized in the following five 
major areas: 

e Predictive performance mod- 
eling. 

e Topological optimization. 

e Trunk grouping analysis. 

e Network technical control. 

@ General management. 

The typical application allows 
the network designer to predict 
the effect of multiple on-line ap- 
plications on the corporate net- 
work and the decay or improve- 
ment of terminal response time 
due to changes in the traffic flow 
within a network. It allows the de- 
signer to ask “what if’ questions 
regarding possible protocol 
changes, transmission speeds, 
message structure and intermixed 
traffic types and to compare the 
results within seconds. With such 
an application, a designer can 
usually keep one step ahead of 
the network growth and can steer 
its direction effectively. 

Performance modeling tools 
for personal computers usually 
run on 64K-byte systems and are 
typically based on queuing formu- 
las rather than on network simula- 
tion exercises. 

Although simulation programs 
are usually more precise than 
modeling systems, particularly in 
atypical, nonstandard  applica- 
tions, the increased degree of pre- 
cision is usually unnecessary and 
extremely time-consuming for 
most users. Modeling systems, 
which depend on proven statisti- 
cal mathematics, provide the user 
with accurate and usable “apples 
to apples’? comparisons adequate 
for most corporate network appli- 
cations. 

In general, these applications 
allow the user to modify any net- 
work characteristic in a variety of 
combinations and to see possible 
network opportunities or pitfalls. 

Usually, these applications pro- 
vide graphics to illustrate perfor- 
mance decay parameters, compar- 
isons of network functions and 
the distribution of predictable re- 
sponse time throughout a speci- 
fied time period. 

In today’s complex on-line en- 
vironment, corporations are 
spending millions of dollars to 
connect their widely scattered 
corporate terminals to a variety of 
network nodes and processors. 

The method in which these ter- 
minals are connected, usually in 
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multipoint long-haul circuits, can 
result in significant and unneces- 
sary cost overruns due to inaccu- 
rate routing decisions and can 
also result in dramatic service 
degradation. 

As a result of the Bell system 
deregulation, there has been a 
need for network systems users to 
do their own network layouts. Per- 
sonal computer-based software 


packages give them this capability 
in a structured and accurate way. 
Using IBM’s Esau-Williams algo- 
rithms, these packages can usually 
handle up to 200 nodes on a 64K- 
byte system and over 500 nodes 
on a 256K-byte system. 


ersonal computer- 
based software can 
provide the ability to 
enter competitive tar- 
iffs and do a series of 
price comparisons to 
determine the opti- 
mum least-cost route. 
Some packages allow 
the user to do multi- 
ple iterations using a variety of 
multiplexer arrangements and 
provide the capability to connect 
to multiple host needs. 

In a typical corporate network, 
there are hundreds of nodes — or 
clusters — with perhaps thou- 
sands of terminals connected 
through them to the host CPU. 
The usually conservative manag- 
er, not realizing potential options 
available to provide a balanced 
and cost-effective mix of termi- 
nals and lines, often opts for a se- 
ries of point-to-point circuits from 
the host directly to the cluster lo- 
cations, with perhaps some effort 
to multiplex coterminous control- 
lers. This approach provides a 
good level of performance be- 
cause individual line utilization of 
any circuit is low enough to elimi- 
nate all but the most occasional 
queuing delays. The price, how- 
ever, has been unnecessarily high. 

With new software now avail- 
able with user-friendly screen for- 
mats and prompts, these underuti- 
lized networks are unnecessary. 

In fact, the cost of a typical net- 
work can be reduced, in some 
cases by as much as 75%, by sim- 
ply allowing the software system 
running on the internal personal 
computer to reconfigure the net- 
work layout. 

Managers of voice networks 
have historically depended on the 
telephone company to provide in- 
formation about the number of 
trunks or Wats circuits needed on 
the corporate private branch ex- 
change (PBX). Today, however, 
with highly competitive PBXs in- 
corporating complex and sophis- 
ticated features such as automatic 
route advance, queued calls, pri- 
ority services and tandem network 
switching, these answers are not 
enough. 

More than any other telecom- 
munications managers, voice net- 
work managers are faced with a 
highly complex range of network 
design alternatives. 

Questions about the proper 
mix of trunk types, the integration 
of priorities and queuing demand 
technical depth that can only be 


supplied by the personal comput- 
er. 

Certainly, there are some time- 
sharing design aids available, but 
these, just like the data network 
support packages, are costly and 
are intended for the top 10% of 
the marketplace. 

Voice network design software 
is now available for use on the 
most common personal comput- 
ers, such as the Apple Computer, 
Inc. Apple II or the IBM Personal 
Computer. These applications al- 
low the designer to enter all the 
traffic variables and to determine 
the correct number of each type of 
trunk needed in a complex PBX. 
In some cases, they also allow the 
user to. input directly the tele- 
phone calling record usually 
available from the newer PBXs 
and to have the system do a direct 
analysis of calling patterns to de- 
termine the correct mix of trunks. 

The more sophisticated pro- 
grams will also do some analysis 
of off-net calling in a multiple- 
node PBX environment. This will 
allow the network manager to 
provide a comprehensive and 
cost-effective network plan for 
corporate voice traffic without 
having to use a vendor-provided 
design service. 

Until the introduction of soft- 
ware for the personal computer, 
technical control was almost total- 
ly the domain of hardware ven- 
dors. These systems, developed 
around a vendor-specific technol- 
ogy, tended to lock the user into 
particular products of the vendor 
while limiting the functions to 
hardware monitoring and switch- 
ing. There has been a significant 
lack of software applications that 
provide diagnostic methodology 
and detailed network data base in- 
formation. 

This is a new area being ad- 
dressed by software packages de- 
signed for personal computers. 
Within a typical application, the 
user, under prompting of the pro- 
gram, can develop a thorough and 
wide-ranging set of diagnostic 
procedures that can include fault 
isolation, escalation procedures, 
backup invocation, corrective ac- 
tion to be taken and statistical re- 
porting on the network perfor- 
mance. 

A number of generalized soft- 
ware packages such as Visicorp’s 
Visicalc are available for spread- 
sheet applications, but the user 
has to spend a lot of time tailoring 
them to meet unique network 
needs. Most communications 
managers believe that inventory 
record-keeping and related prob- 
lems of billing and in-house 
charge-back arrangements repre- 
sent one of their biggest head- 
aches and are too complex for off- 
the-shelf generic packages. 

They also cite the unique staff- 
ing problems of the telecom- 
munications world and budgetary 
analysis and long-rarige forecast- 
ing as some of the important soft- 
ware applications designed for 
the personal computer. 

Ryan is president of Connec- 
tions, Inc., a Hanson, Mass.-based 
software company specializing in 
network design and manage- 
ment. 





WHICH IS 
FAIREST 


TERMINAL 
OF ALL? 


One of the hottest topics in 
the personal computer world 
today is the expected wide- 
spread impact of personal 
computers on the IBM 3270 
market. 

With the ability to emulate 
IBM 3270 devices, full integra- 
tion of personal computers 
into large corporate environ- 
ments is possible. However, 
that is just one aspect of the 
growing use of personal com- 
puters in a wide range of com- 


munications applications. 
From their initial use as an 
experimenter’s toy up through 
today’s powerful workstations, 
personal computers have been 
frequently used as terminals. 
Because the personal comput- 
er allows users to move toward 
the ultimate form of distribut- 
ed data processing — with pro- 
cessing power in the desktop 
— the nature of communica- 
tions itself is being turned up- 
side down. Data communica-> 
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tions evolved from domi- 
nance by large mainframes 
connected to a few termi- 
nals. Today, many organi- 
zations are able to view 
their network as indepen- 
dent of computers and ter- 
minals. 

Personal computers, in- 
cluding multifunction 
workstations, have  re- 
placed terminals as the 
fastest growing segment of 
the computer business. In 
fact, many personal com- 
puters are addressing what 
would have been applica- 
tions for terminals. Even 
the humblest personal 
computer can be as power- 
ful and flexible as an ex- 
pensive intelligent termi- 
nal of just a few years ago. 

Turning a personal com- 
puter from a stand-alone 
device into a communica- 
tions device requires hard- 
ware and software. The 
hardware is typically an 
add-on printed-circuit 
board that fits into one of 
the personal computer’s 
expansion slots. For in- 
stance, a_ printed-circuit 
board might provide an 
external interface and 
asynchronous communica- 
tions. But hardware alone 
does nothing. There must 
also be software that sends 
and receives data to and 
from the communications 
board, displays and stores 
data and simulates the ca- 
pabilities of a terminal or 
other device. 

The personal computer 
is an effective chameleon. 
Using only one communi- 
cations board, the person- 
al computer can function 
as a variety of devices by 
using different software. 


efore examin- 
ing the impor- 
tant uses of 
personal com- 
puters as com- 
munication de- 
vices, it is 
necessary to 
review the ba- 
sics of data 
communications. All de- 
vices operate using specif- 
ic modes, codes, protocols 
and external interfaces. 

Mode refers to how two 
devices, one sending data 
and the other receiving it, 
are able to operate at the 
same speed. If a phono- 
graph is turning too fast or 
too slow, the music 
sounds funny. Likewise, a 
sending device (the re- 
cord) operates at a given 
speed with the expecta- 
tion that the receiving de- 
vice (the phonograph) 
will operate at the same 
speed. 

Asynchronous devices 
each have their own 
clocks. When a character is 
to be sent, the sending de- 
vice starts its clock and 





sends characters at a pre- 
determined clock speed. 
In this mode, a start bit 
precedes the data bits for 
each character. The start 
bit signals the receiving 
device to start its clock, 
which must be preset to 
operate at the same rate. 
Synchronous devices, on 
the other hand, do not usu- 
ally have clocks. Timing is 
received from the modem 
or other equipment. Such 
communications modems 
have the capability of syn- 


The newest LSI high-speed 
member of our DataComm 
Modem family gives you 
high reliability with error- 
free throughput and quick 
polling with training on 
data at a surprisingly low 


price, 


chronizing their clocks. 
This permits large 
amounts of data to be sent 
without requiring clocking 
bits to surround each char- 
acter. 

Code refers to the se- 
quence of bits used to rep- 
resent a particular charac- 
ter. There is a wide variety 
of codes, from Morse to 
Baudot to Ascii and Ebc- 
dic, but only the last two 
are of importance today. 

Ascii refers to the Amer- 
ican Standard Code for In- 


The 9600QP is completely 
compatible with GDC’s 
DataCommonality and 


NETCON*5 Network 


Management System. 


* Private line point-to-point 


or multipoint 


¢ 40 or 80ms Quik-Poll 


© 7200 or 4800 bps fallback 
® CCITT V.29 compatible 


¢ Powerful automatic 


equalizer 


* Remote loopbacks 


¢ Tain on data 


Super powerful data/voice 
multiplexer transmits voice and 
data to 2 Megabits with non- 
interfering automatic system 


reconfiguration. 


WIT 


formation Interchange. As- 
cii requires seven bits to 
represent a character with 
an optional eighth bit for 
parity (to check whether 
the sum of bits for a char- 
acter is odd or even). Ascii 
is used by almost all asyn- 
chronous devices, from 
110 bit/sec teletypes to 
9,600 bit/sec VT100s from 
Digital Equipment Corp. 
Ebcdic is IBM’s 8 bit/ 
char. Extended Binary 
Coded Decimal _ Inter- 
change Code, introduced 


Introducing: 


The 96000P 
Quik-Poll” Modem 


NETCON-5 NMS 

The most versatile network management system, NETCON-5 
is easily integrated with all user networks. Wraps around any 
datacomm hardware, offering centralized supervision, diag- 
nostics and restoral. True Network Man 


agement for ¢ analog 


® digital ¢ DDS ¢ local area ¢ multiplexers ¢ financial loops 


All speeds, all models for 
analog, digital and local area 


networks 


) 


re: 


GDC CAN TIE ALL THE PIECES BACK 
TOGETHER FOR YOU 


along with the 8-bit byte in 
1964 as the basic memory 
unit of the IBM 360. Since 
almost all computers today 
are organized around 8-bit 
byte memory structures, 
Ebcdic is the most fre- 
quently used code in syn- 
chronous environments. 

There are other 8-bit 
codes used by computer 
manufacturers, but with a 
major swing toward 3270 
compatibility, Ebcdic is 
becoming the de facto 
standard. 


GDC’'s entire modem 
product line features 
advancements such as' 
comprehensive built-in 
local and remote diagnos- 
tics, advanced large scale 
integration, state-of-the-art 
microprocessor technology 
and inter-product com- 
monality. Only GDC offers 
such a complete line of 


MULTIPLEXERS 
Widest range of Frequency 
Division, Time Division, 
Statistical and Polling Multi- 
plexers for the simplest to most 
complex networks. 


GENeNET 
Statistical Network Concen- 
trator, expandable, up to 
96 channels, 4 composites to 


U.S. Business User Sales: Atlanta, GA (404)955-0682; Boston, MA (617)229-2740; Chicago, IL (312)298-4181; Dallas, TX (214)980-0803; Detroit, MI 
(313)$40-4110; New York, NY (212)423-5080; San Francisco, CA (415)569-3115; Santa Ana, CA (714)957-0244; Washington, D.C. (301)596-0888. 


US. Telecomm Sales: Atianta, GA (404)993-2596; Chicago, IL (312)653-9262; San Francisco, CA (415)924-7799; Santa Ana, CA (714)957-0244; St. Louis, 
MO (314)441-9055; Mt. Laurel, NJ (609)235-5367, New York, NY (914 )969-5162; Middletown, NY (914)343-2882; Washington, D.C. (301)428-3311; Dallas, TX 


(214)241-5383; Seattle, WA (206)355-4800; Puerto Rico (809)792-6855. 
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rotocol refers 
to the rules 
that both the 
sender and the 
receiver use. 
These __ prear- 
ranged _ stan- 
dards are thor- 
oughly under- 
stood by the 


devices at each end. The 
protocol is essentially a 
standardized use of certain 
characters for. control of 
the communications pro- 
cedure and of error-han- 


Bell 208 compatible 4800 
bps switched network or 
private line with 25ms 
Quik-Poll™ 


V.27 bis compatible 
async/sync 4800 bps 
private line with 2400 bps 
fall-back and 25ms 
Quik-Poll 


Async/sync 4800 bps 
(208A) private line with 
25ms Quik-Poll 


9600 bps point-to-point 
full-duplex private line 
with 4800 bps fallback 


Symmetrical multipoint 
9600 bps private line with 
40-80ms Quik-Poll 


9600 bps sync full-duplex 
with integral 4 channel 
mux 


General 
= 
CataComm 


dling rules. Chaos would 
prevail without such rules 
and standards. 

The protocol used by 
asynchronous devices is 
typically indicated by 
specifying which terminal 
is to be emulated. TWX or 
telex terminals using Ascii 
code are most common. 

An increasing number 
of devices can transmit 
whole screens of informa- 


mode. Ascii code is used, 
but some of the control 
characters are used differ- 
ently. There are several 
variations of this, such as 
block mode, VT100 com- 
patibility or IBM 3101 
compatibility. Because 
minicomputers have tend- 
ed to be asynchronous-ori- 
ented and because DEC 
sets the industry pattern, 
DEC’s VT100 is the de fac- 
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none are identified with a 
specific terminal. 

Binary Synchronous 
Communictions (BSC) is 
the oldest and most widely 
used protocol. Introduced 
by IBM in 1966, BSC is an 
out-of-date, inefficient line 
protocol. There are thou 
sands of users, however, 
who are not willing to 
throw out equipment that 
is still productive just be- 


but in 


tion or blocks of stored in- 
formation at one time — 
asynchronous 


2400/2000 bps direct 
connect Bell 201B/C and 
CCITT compatible, 
private line 


2400/1800 bps auto-dial 
async/sync, switched 
network, half-duplex. Bell 
201C compatible. 


Private line 2400/1200 bps 
sync with low error rate 


Sync/asyne 2400/1800/ 
1200 bps private line with 
signal quality monitor for 

NETCON application 


Sync/async 
2400/1800/1200 bps 
full-duplex point-to-point 
or multipoint 


IBM 3600/4700 financial 
loop replacement, 1200/ 
2400/4800 bps, 
automatic adaptive line 
equalizer 


to standard. Three proto 
synchro- 
nous communications; 


cols dominate 


Low cost 300 bps dial 
network originate/answer 


1200/1800 bps async 
switched network/private 
line. 5 band reverse 
channel. 


Async haif- or full-duplex 
1200/1800 bps private 
line. Bell 202T compatible. 


Full-duplex. async/sync 
1200/300 bps switched 
network private line. Port 
security. 


1200/300 bps async/sync 
switched network. Bell 
212A compatible 


SEE US AT ICA: Anaheim, Booth 1340 


cause IBM is pushing Sys- 
tems Network Architecture 


(SNA). 





Sync local wire line data 
to 9600 bps. Fully 
automatic line 
equalization. 


Sync point-to- 
point/muitidrop 2.4 to 
19.2 Kops, switch 
selectable 


Sync wire line data to 
19.2 Kbps with integra! 
NETCON-S diagnostics 
Downline NMS 
programmable 
automatic line 
equalization 


Async to 19.2 Kbps with 
switch-selectabie 
equalizer 


2400, 4800, 9600 bps Bell 
DSU-500B replacement 
switch selectable speed, 
diagnostics or NETCON-5 
diagnostics 


Lowest cost, smallest size. 
least power 4-channel 
asynch TDM on market 


“Does not fit into 
DataComm shelf 


General DataComm industries, Inc., One Kennedy Avenue, Danbury, CT 06810 (203)797-0711 
General DataComm industries Lid., Suite 410 West, 2255 Sheppard Avenue East, Willowdale, Ontario M2J4Y3 (416)498-5100 
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SNA uses the Synchro- 
nous Data Link Control 
(SDLC) protocol Al 
though SDLC is a more 
modern and efficient pro- 
tocol, widespread use did 
not begin until about 
1980-81. Most new com- 
munications devices in the 
IBM environment use 
SDLC 

High-Level Data Link 
Control (HDLC) is a wide- 
ly accepted international 
standard line protocol. 
HDLC is the protocol used 
within the X.25 packet in- 


terface. SDLC is consid- 


ered a subset of HDLC. 
Most manufacturers, not 
wanting just to follow 
IBM, are implementing 
communications systems 
‘using HDLC. 


ow does a per- 
sonal comput- 
er or terminal 
connect to a 
modem? What 
does the plug 


look like? 
What electrical 
signals are 





used? What do 
specific signals mean? To 
facilitate use of different 
modems with different 
data devices, standard 
physical interfaces have 
been defined and accept- 
ed. For data communica- 
tions, the most widely 
used interface is RS-232C. 
Internationally, this is 
known as V.24-V.28. 

Other interfaces include 
RS-449 and V.35. Local- 





area network attachments 
fall into this broad catego- 
ry, although different 
modes and protocols are 
used. Therefore, Xerox 
Corp.’s Ethernet or Corvus 
Systems, Inc.'s Omninet 
would be considered ex- 
ternal interface defini- 
tions. 

How are personal com- 
puters actually used? In or- 
der for any personal com- 
puter to communicate 
with another device, hard- 
ware must provide the 
physical/electrical  inter- 
face and the timing/send- 
ing/receiving capability, 
and software must imple- 
ment the protocol and 
handle the codes where 
necessary. In synchronous 
communications, the han- 
dling of the protocol is 
usually included in the im- 
plementation of the hard- 
ware on the communica- 
tions board. Only the code 
and its meaning are han- 
dled by software 

The simplest applica- 
tion is for a personal com 
puter to emulate an Ascii 
terminal — _ operating 
asynchronously and line 
by line like a telex tele 
printer. Speeds can vary 
from 110 bit/sec to 9,600 
bit/sec, with 300 bit/sec 
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and 1,200 bit/sec the most com- 
monly used. For 300 bit/sec, a 
Bell 103-compatible modem is 
used, and for 1,200 bit/sec, a Bell 
212-compatible modem is most 
often used. In this application en- 
ironment, the micro uses little of 
ower, but for the price of an 
tface board and some soft 
in inexpensive terminal ca 
y is achieved 
he next step is to emulate the 
re expensive editing terminals 
a screen of data at a 
a block of data rather 
ust a character at a time 
ese devices run up to 9,600 bit 
but usually at 2,400 bit/sec or 
bit/sec over phone lines. If 
distance between the comput 
er and the terminal is only a few 
hundred feet, modems may not be 
equired; the interface cables can 
using a simple 
1g connector. For dial-up 
ommunications, 2,400 bit/sec is 
frequently used 

Above 1,200 bit/sec, most mo- 
dems can provide clocking. It is 
necessary to determine what pro 
vides the clocking signals the 
modems or the devices. When 
modems are used, they must 
match. Modems of the same type 
and the same manufacturer must 
be used at each end of the line. 

rhe batch or remote job entry 
application grew out of the need 
to use large centralized comput- 
ers from remote locations. Entire 
applications, including programs 
and data to be processed, were of 
ten submitted from a distant loca- 
tion. After the processing oc- 
curred, the results were 
transmitted to the remote site. 
The IBM terminals from which 
the jobs were sent and which later 
received and printed the results 
were the 2780 and 3780. Both are 
BSC devices, although the 3780 
can be upgraded for SDLC. 

This application is used to send 
files of data from one computer to 
another. It is not used for interac 
tive computing: Data being sent 
or received is not displayed on the 
screen of the personal computer. 

For the last few years, computer 
vendors have been scrambling to 
get into the IBM environment by 


TP-270 


be connected 


providing 3270 compatibility. To- 
day, this phenomenon is taking 
place in the personal computer 
marketplace 

But what is the 3270? There is 
no individual IBM product with 
the numeric designation 3270. 
Rather, the 3270 Information Dis- 
play System is a family of devices 
that was introduced in 1972. This 
uires an explanation, but is 
necessary for an understanding of 
3270 compatibility 

‘he 3270 Information Display 
System consists of three different 
types of equipment control units, 
ylays and printers. There are 
two generations of these devices 
and several models of each type of 
device. Displays and printers con- 
nect to control units via coaxial 
cable, one device per cable. Con- 
trol units are either local — they 
attach to the channel of a comput- 
er — or remote — they attach toa 
modem somewhere away from 
the computer room. Only the re 
mote units will be addressed. 


rec 


] 
ais 





he remote units in- 
clude the 3274, which 
has various models for 
both local and remote 
operation. Further- 
more, the remote ver- 
sions control different 
numbers of displays or 
printers from 12 to 
32. The 3274 can han- 
dle the color and graphics capa- 
bilities of the 3279. The 3276 is a 
combined control unit and 3278 
display that can also control seven 
additional displays and printers, 
but cannot handle the graphics 
and full color of the 3279. In addi- 
tion, both the 3274 and 3276 can 
operate in BSC or SNA/SDLC pro- 
tocols, although some features re- 
quire the SNA/SDLC versions of 
the 3274. 

There are several display mod- 
els. These define the number of 
80-char. lines on a display (Model 
1 has 12 lines, Model 2 has 24, 
Model 3 has 32 and Model 4 has 
43) or the number of characters 
(Model 5 has 132 characters by 27 
lines). To confuse matters more, 
the 3278 and 3279 displays cannot 
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connect to the older 3271 and 
3272 control units, but 3274s can 
handle a limited number: of the 
older 3277 displays. 

The result is a bewildering 
number of possible combinations 
and installed configurations. In 
most cases, 3274s have eight or 
more displays attached, while the 
3276 operates with an average of 
three to four displays. 

So what is 3270 compatibility? 
Most computer vendors have only 
recently gone beyond offering 
3271/3277 compatibility. Today, 
an increasing number of SNA 
SDLC 3274 implementations are 
becoming available, and 3276 em- 
ulation is also becoming available 
for personal computers. This 
means support of a stand-alone 
communications device — with- 
out enhanced color and graphics 
capabilities. 

Furthermore, how does one 
know when full graphics and col- 
or capability is available? One 
knows by having it specified that a 
product is compatible with the 
3274 Model 21C. 

And how does one choose be- 
tween BSC and SNA/SDLC? At the 
personal computer level, it does 
not matter much, except that 
SNA/SDLC capability is more ex- 
pensive. The determining factor is 
what is available on the computer 
system with which the personal 
computer will communicate. If 
the host computer is not yet an 
SNA user, BSC should be used. 

Note that previous discussion 
has addressed: control unit com- 
patibility. Furthermore, control 
units typically handle multiple de- 
vices. Replacing multiple 3278s 
with personal computers would 
require a modem for each micro 
and possible multiple circuits to 
replace existing facilities. What is 
needed is the capability for a per- 
sonal computer to function as a 
display attached via coaxial cable 
to a 3274. 

At least one company is provid- 
ing this capability by supplying in- 
terface boards. They are available 
for the IBM Personal Computer 
and can be expected for Apple 
Computer, Inc., Texas Instru- 
ments, Inc. and other personal 


computers. The ability to replace 
displays and not just control units 
will allow personal computers to 
become a dominant force in office 
automation. Approximately one- 
half of all displays are attached to 
local control units. With 3278 
compatibility, these can be re- 
placed by personal computers 
without the need for new data 
communications facilities. 

With over 1% million 3270 dis- 
play stations already installed 
around the world, there is a very 
large body of software written to 
support this popular family. But 
the size of the installed base and 
the investment in software already 
made means there will not be ma- 
jor changes in the protocols and 
terminal definitions. An invest- 
ment made in 3270 compatibility, 
particularly 3278 or 3279 compati- 
bility, will pay off for many years 
— even if IBM does upgrade the 
3270 family. 

Interconnecting devices with 
an Ethernet cable or through a pri- 
vate branch exchange (PBX) may 
not mean data communications to 
some. There are no modems or 
common carrier facilities, but it is 
communicating. Through the 
PBX, the interfaces, protocols and 
modes discussed above can be 
used. For Ethernet and other lo- 
cal-area networks, there would 
usually be different interfaces, but 
not always. Some local networks 
use RS-232C interfaces; others use 
SDLC. But SDLC on a coaxial ca- 
ble shared by 50 other personal 
computers does not imply com- 
patibility with the host as a 3270 
or 3780. 

As personal computers evolve 
into multifunction workstations, 
they will acquire voice processing 
capability. The new TI personal 
computer has integrated voice 
processing features. Can voice 
and data share the same commu- 
nications facilities? Today, proba- 
bly not. Different interfaces are 
required. In the future, particular- 
ly when voice facilities become 
digital, it will become standard 
procedure. 

John King is vice-president of 
the DMW Group, a consulting 
firm in Ann Arbor, Mich. 
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COST-EFFECTIVE 
TELECOMMUNICATIONS 


MANAGEMENT 
Y BOB KAUFMAN 


The first telecommunications explo- 
sion was ushered in by the words, ‘Mr. 
Watson, come here, I want you.” 

Almost one hundred years later, on 
June 26, 1968, the Federal Communi- 
cations Commission released its deci- 
sion with respect to the ‘‘Carterfone 
Case.”’ Heralded by the word ‘‘compe- 
tition,” the second telecommunica- 
tions explosion was launched. A cen- 
tury of monopolistic control over such 
a critical industry had finally come to 
an end. What was simple and basic 
twenty years ago has now become 
complex. 


Prior to ‘‘Carterfone,” the telephone 
bill was taken for granted. You called 
your telephone company, ordered 
lines and equipment and paid the bill 
from month to month. Like the electric 
and water bills, it was paid to the pen- 
ny and rarely questioned. In essence, 
it was unmanageable. Why? Because 
no one in your organization knew how 
to manage it. Today, if you do nothing 
about managing your telephone ex- 
penses, you may not be getting the 
best value for your money. 

If you are not convinced that you 
are really getting your moneys > 





DISTRIBUTED PROCESSING | 
NETW/ORKS 


Another in a series of messages on advanced technologies from Honeywell Information Systems. 


Many data processing 
professionals are being faced 
with demands for networks 
capable of moving increasing 
amounts of data among more 
and more locations. Up to now, 
application-dependent net- 
work structures —with their 
inherent risk of major conver- 
sions — offered the most readily 
available response. Honeywell's 
Distributed Systems Architec- 
ture (DSA}, however, provides 
a more practical alternative. 
An application-independent 
networking structure, it fully 
supports public, value-added, 
private and international nets. 


World-Class Networking Today 
Honeywell’s DSA establishes 
Standards for data movement and 
application cooperation in compli- 
ance with the International Stan- 
dards Organization’s (ISO) open 
systems reference model. The 
architecture, which is not depen- 
dent on specific technology or 
techniques, keeps applications and 
communication processes sepa- 
rate. Thus DSA is transparent to the 
end user. DSA creates a coopera- 
tive, flexible environment within 
which the user can build and 
phase in a communications system 
that can handle current applications 
and grow to meet new domestic 
and international demands. 


DSA Structure 

DSA‘s flexible set of rules, protocols, 
and interfaces allows users to con- 
figure and implement data proc- 
essing systems and networks to 
help meet the needs of geographi- 
cally dispersed organizations. Intro- 
duced in 1980, DSA consists of a 
seven layer architecture divided 
into three groups. The implemen- 
tation of the first four layers in the 
Communications Management 
group controls physical exchanges 
across the network. The next two 
layers, the Message Management 
group, format messages so that the 
communicating entities can under- 
Stand each other. They also contain 
the dialog mechanism that per- 
mits communicating activities to 
synchronize their actions, and the 
presentation control services which 
provide application independence 


from data format, character codes, 
and terminal handling conventions. 
The seventh layer, Applications, 
defines the logical rules to which 
computer applications conform 
when communicating. Finally, 
each layer of DSA also provides net- 
work administration and control 
data to enable overall network 
control of the distributed system. 


Network Support 

Because DSA conforms to the ISO 
open systems model, it’s certified 
as providing native support for the 
CCITT international X.25 packet- 
switched and X.21 circuit-switched 
network protocols. These protocols 
are being implemented in a grow- 
ing list of public data networks 
around the world as well as in 
value-added and private networks. 
DSA products support such X.25 
based networks as TELENET and 
TYMNET (United States), DATAPAC 
(Canada), DATEX-P (Germany, 
Austria), DDX-P (Japan), DN 1 (The 
Netherlands), EURONET (Euro- 
pean Economic Community), PSS 
(United Kingdom), EDWP (Switzer- 
land), and TRANSPAC (France). 
Also supported is the X.21-based 
NORDIC Net (Scandinavia, Finland). 
DSA uses High-level Data Link 
Control (HDLC), also an ISO stan- 
dard, for data communications 
between intelligent devices in pri- 
vate networks. Users can configure 
hierarchical, peer-coupled and 
hybrid network topologies. 








Product implementation 
DSA already enables medium- 
scale and large-scale host comput- 
ers and mini-computers to operate 
in a variety of network configura- 
tions. Specialized network proces- 
sors can be utilized for front-end 
processing, remote concentration 
and switching, in addition to 
communications control and 
administrative functions. The 
implementation includes such dis- 
tributed processing applications as 
file transfer, remote job entry, termi- 
nal concentration and two-level 
transaction processing as well as 
office automation applications, 
including document distribution 
and host storage, and printing of 
documents. In addition, DSA 
administration permits monitoring, 
control, and maintenance of 

the network from one or more 
control sites. 


DSA consists of seven layers of functions and protocols governing data handling among 
network nodes. DSA’s implementation of the bottom four layers makes physical 





























exchanges across the network transparent to the end user. 


Future Growth 

DSA is an important part of 
Honeywell's implementation of its 
Distributed Systems Environment 
(DSE). Future DSA developments 
will support fully-distributed trans- 
action processing with system- 
supplied coordination, control, 
and recovery, load leveling, and 


resource sharing across computers. 


This type of peer network will 
allow host and satellite processors 
to cooperate as full equals in dis- 
tributed systems. The open archi- 
tecture will be further enhanced to 
meet evolving international net- 
work standards while protecting 
investments in systems already 
installed. Additionally, data bases 
will be partitioned across multiple 


processors with automatic access 
and updates at all locations. Thus 
DSA is part of an evolution to fully 
distributed systems with globally 
accessible resources. 


More on Distributed 
Processing Networks 

For an in-depth description of the 
DSA open architecture call our toll 
free number, 800-343-6294 (in 
Massachusetts call 617-895-7572) 
or write Honeywell, 200 Smith 
Street (MS 440), Waltham, 
Massachusetts 02154. 


COST-EFFECTIVE 
TELECOMMUNICATIONS MANAGEMENT 


worth, take the following 
self-assessment quiz: 

1. If you never review 
the telephone bill and just 
pay what is indicated, give 
yourself no points. If you 
review the bill, give your- 
self one point. 

2. If you know your 
telephone expenses are 
going up, going down or 
remaining the same, give 
yourself one point. 

3. If your telephone ex- 
penses are going down, 
give yourself one point. 

4. If you have seen your 
telephone company repre- 
sentative within the last 
year, give yourself one 
point. 

5. If you have seen or 


spoken to a representative 
from one of the other com- 


mon carriers, give yourself 


one point. 

6. If you know what 
your telephone company- 
provided equipment is 
costing you, give yourself 
one point. 

If you have request- 
ed formal proposals for 
improving your present 
telephone system within 
the last three years, give 
yourself one point. 

If you have consid- 
ered obtaining (leasing, 
renting or buying) your 
telephone equipment 
from a party other than the 
telephone company, give 
yourself one point. 


TIME 
IS 
MONEY 


The NEW 


EXECUPORT 4120 BSR’ 
Portable Terminal 
Saves You Both 


Slash Your Time Sharing 
and Line Charges 


f 


@ Prepare and edit data 


off line 


burst mode 


16-1 


& Transmit up to 20 
Ir pages (43K bytes) 


SAVINGS 
OVER MANUAL 
DATA ENTRY! 


@ True 1200 baud/120 
cps throughput 


® Built-in 300 and 1200 


baud modems — 
acoustic and direct 
connect 


*Block-Send/Receive 


w Superior print quality 

@ Prints up to 233 
characters per line 

@ Ideal for Western 
Union Telex | and 
Telex II Easylink™ 


& i Computer Transceiver Systems Inc. 
Manufacturers of Execuport® Terminals 


PO. Box 15» East 66 Midland Avenue « Paramus, NJ 07652 
Phone: 1-800 526-9068 « In NJ (201) 261-6800 - Telex Il #710-9904950 


54 COMPUTERWORLD ON COMMUNICATIONS 


If you have consid- 
ered such services as Wats, 
foreign exchange, remote 
call forwarding or others, 
give yourself one point. 

10. And finally, if it was 
your idea to read this arti- 
cle, give yourself one 
point. 

If your score on the self- 
assessment quiz was 10, 
then you are headed in the 
right direction if you want 
to lower your telephone 
costs. If your score is 7 or 
greater, you are concerned 
about your telephone ex- 
penses. But if your score is 
6 or less, you probably do 
not even know what your 
telephone expenses are. If 
you want to control your 
telephone expenses and 
turn those costs into prof- 
its, you must be able to 
manage them, just like you 
manage people. 

Cost-effective telecom- 
munications management 
is a structured approach to- 
ward turning telephone 
costs into profits. Industry 
experts state that 15% of 
every telephone bill is fat. 
Studies have shown that 
U.S. ifidustry is wasting $3 
billion to $4 billion a year 
on the telephone. But who 
really cares about US. i 
dustry? All you should care 
about is the telephone ex- 
penses in your organiza- 
tion. Let the other guys 
waste their money. 

Telephone costs are in- 
curred in five major areas: 

@ Basic service and 
equipment. 

e@ Local 
calling. 

e Long-distance calling. 

e Operator-assisted 
calling. 

e Other 
credits. 

Each area is unique and 
requires its own analytical 
technique and alternatives 
treatment. 


message unit 


charges and 


ou should 

never have a 

problem _lo- 

cating the 

costs associat- 

ed with this 

area — it is al- 

ways the first 

line onthe 

bill. It is often 

referred to as “Service and 

Equipment”; however, 

many telephone compa- 

nies are now using the 

term ‘Monthly Charges’’ 

or “Basic Monthly 

Charges.’’ Sometimes oth- 

er charges that are not real- 

ly basic service are includ- 

ed in this cost area. For 

example, the initial fee for 

Wats, which is by no 

means a basic service, may 

be included in the first 
line of the bill. 

Many times the basic 

service and equipment 

costs are a hodgepodge of 


monthly recurring 
charges. It is unfortunate 
that basic service is bun- 
dled with equipment, 
since these are two distinct 
and different items. How- 
ever, they do have one 
thing in common: They 
are essential to telephone 
service. Some type of line 
and some type of tele- 
phone is needed. 

The total charges in this 
document should be equal 
to the first line on the 
monthly bill. If they are 
not, you have a problem. 
You can request a copy of 
the service and equipment 
record from your tele- 
phone company represen- 
tative or business office. 

Message unit calling is 
becoming a fact of life in 
almost every major metro- 
politan area in the country. 
The concept of unlimited 
local calling is rapidly 
coming to an end as more 
and more telephone com- 
panies adopt message unit 
calling. Many of the major 
cities have had message 
unit calling for over 25 
years. If you are located in 
an area that does not have 
this service, you have one 
less area of cost to worry 
about. However, for users, 
message unit calling will 
probably be the second 
largest contributor to the 
total telephone cost. 

Under message unit 
calling, you are essentially 
charged for each call 
made. When you subscribe 
to measured rate basic ser- 
vice, you are entitled to an 
allotment of so many 
units. For example, basic 
service for one measured 
business line may cost 
$20/mo. The first 60 mes- 
sage units are included in 
the service. If you use 
more than the 60, you will 
be charged for each addi- 
tional message unit. After 
your initial allotment is 
used, message units may 
cost anywhere from 4 
cents to 25 cents each, de- 
pending on local tele- 
phone company rates. 

Reducing the costs asso- 
ciated with message unit 
calling is not an easy task. 
It requires analysis (which 
is a specialty all its own), 
implementing possible al- 
ternatives and developing 
and enforcing manage- 
ment policies. This is an 
important area with rapid- 
ly rising costs. In the met- 
ropolitan New York area, 
New York Telephone has 
implemented reduced rate 
message units for calls 
made in the evening. Anal- 
ysis in this area will be- 
come complex in the next 
few years as message unit 
calling contributes to a 
larger portion of. tele- 
phone expenses. 

Since the first long-dis- 
tance call was made in 


1881 between Boston and 
Providence, several tril- 
lion telephone calls have 
been made, most by busi- 
nesses. It is no concealed 
fact that businesses, 
through the use of heavy 
long-distance calling, have 
enabled telephone compa- 
nies to provide and oper- 
ate intercity toll facilities. 
Businesses continue to ac- 
count for most of the tele- 
phone company’s long- 
distance revenue. 


or years, busi- 
nesses have sub- 
sidized costs as- 
sociated with 
providing — basic 
and long-Gis- 
tance services to 
private resi- 
dences. For sev- 
eral years, tele- 
phone companies have 
had enormous advertising 
campaigns to encourage 
residence customers (as 
opposed to business cus- 
tomers) to make long-dis- 
tance or toll calls. For most 
business users, long-dis- 
tance calling will account 
for the largest percentage 
of telephone costs. Be- 
cause of its cost magni- 
tude, this area is usually at- 
tacked first. Often it yields 
the most dollar savings or 
contribution to profit. 

Long-distance toll call- 
ing is probably the most 
mismanaged cost area, de- 
spite the numerous alter- 
natives available. Long-dis- 
tance, direct-dial toll calls 
are usually reported under 
the long-distance section 
of your monthly telephone 
bill. Many telephone com- 
panies refer to this section 

s “Itemized Calls.” It is a 
mishmash of _ long-dis- 
tance, direct-dial calls (the 
third area of cost reduc- 
tion) and other calls such 
as credit card, operator-as- 
sisted, person-to-person, 
collect, directory  assis- 
tance and telegrams, to 
mention only a few. Num- 
ber called, date of call, du- 
ration of call, time of call 
and applicable discount 
are shown for each call 
made. 

Toll calling is only one 
way of making long-dis- 
tance calls. There are 
many alternatives that al- 
low the same call at a less- 
er rate. Many of these alter- 
natives are referred to as 
“Bulk Services,” the most 
common being Wats. 
Many users may be placing 
long-distance calls using 
Wats, Foreign Exchange, 
Metro Service or some oth- 
er type of bulk service. In 
most cases, you will re- 
ceive no detail about any 
of the long-distance calls 
made on these bulk ser- 
vices. 

However, they still are 
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long-distance calls and 
must be scrutinized. Fortu- 
nately, there are ways to 
analyze them. Computer- 
ized Wats tapes are avail- 
able from many telephone 
companies for a nominal 
fee. These tapes contain 
data on_ long-distance 
calls, such as number 
called, day and duration of 
call and so forth. 

Many long-distance 
calls can now be made us- 
ing the specialized com- 
mon carriers instead of the 


area is ‘“Other Charges and 
Credits.’ Most of the time 
this will be other charges. 
Credits are rarely seen, ex- 
cept when service or 
equipment is discontin- 
ued. You will receive cred- 
its when you discontinue 
service because most tele- 
phone companies bill 
their basic service and 
equipment in advance. 
The bulk of the charges 
occurring in this cost area 
will be for moves, changes 
and installation _ fees, 


which usually run about 
5% of your total bill. 
Charges can be much 
higher when circuits are 
rearranged or departments 
moved within organiza- 
tional facilities. Other 
charges may include direc- 
tory advertising, telegrams 
and surcharges. 
Depending on your lo- 
cation, taxes can mean an 
extra bonus when you re- 
duce telephone costs. On 
many telephone bills, state 
taxes as well as municipal 


or county taxes have been 
added to the total amount 
of the bill. In some loca- 
tions, the effective tax rate 
(all taxes combined) can 
be as much as 20%. There- 
fore, every dollar you save 
is really worth about $1.20. 
Keep this in mind when 
evaluating various alterna- 
tives — the savings real- 
ized may be much higher 
than anticipated. 

It is important that you 
understand the five basic 
areas of cost reduction. 


You should be able to de- 
termine the contribution 
each one of the five areas 
makes to the total tele- 
phone expenses. Percent- 
ages vary from industry to 
industry. Hospitals may 
have rather heavy basic 
service and equipment 
costs and very little long- 
distance calling. On the 
other hand, a nationwide 
market research firm may 
have predominantly long- 
distance calling. 

With the exception of 


Bell system. These carriers 
provide alternatives to oth- 
er forms of bulk services 
and long-distance toll call- 
ing. Long-distance calls 
made via the specialized 
common carriers are in- 
cluded in the long-dis- 
tance calling cost area. 
Specialized common carri- 
ers also supply detailed in- 
formation on each long- 
distance call. Some 
carriers provide an analy- 
sis or summary of calling 
patterns and charges. 

The fourth cost area, 
“Operator-Assisted Call- 
ing,” is a class unto itself. 
It is partly responsible for 
inward long-distance call- 
ing collect calls and a 
host of other long-distance 
calls that require the assis- 
tance of an operator, such 
as credit card calls and per- 
son-to-person calls. Oper- 
ator-assisted calls are usu- 
ally billed under the 
“Itemized” or ‘“Long-Dis- 
tance”’ section of the bill. 

Many telephone compa- 
nies indicate operator-as- 
sisted calls with a special 
symbol. In this way, these 
calls are easily recognized. 
Operator-assisted calls are 
special because they cost 
several times more than a 
direct-dial, station-to-sta 
tion call. For example, a 
one-minute, operator-as- 
sisted call from Boston to 
Seattle (day rate) would 
cost $2.29, while a direct- 
dial (no operator re- 
quired) call would cost 74 
cents. There are many al- 
ternatives to the various 
types of operator-assisted 
calls 
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SATURN’s full range of user- 
friendly features and 
communication enhancements 
improves business productivity 
and reduces business costs. 
Through simple, flexible 
architecture, this progressive 
communications system affords 
easy, low-cost upgrading to data- 
related capabilities...as user 
demand emerges. 


Choosing an advanced 
voice/data switch is an important 
investment decision. With its 
design innovation, incremental 
expandability, and cost saving 
benefits, SATURN is an invest- 
ment your business can bank on, 
now and in the years ahead. For 
more information and the 
location of your nearest 

Gold Seal Dealer call 
1-800-327-0636 or contact: 
Siemens Communication 
Systems, Inc., Telephone Division, 
5500 Broken Sound Bivd., 

Boca Raton, FL 33431. 

(305) 994-8100. 


The informational needs of 
today’s business are greater than 
ever before. And the focal point 
of today’s automated business 
Office is SATURN™, the third 
generation digital PABX from 
Siemens. 


SATURN represents an 
extraordinary advance in office 
communications. Human 
engineered with the user in mind, 
SATURN conveniently fits into 
current operating procedures, 
economically linking the 
components of the automated 
office over one, compact system. 


nward collect call- 
ing is probably the 
largest percentage, 
with respect to cost, 
of the whole gamut 
of operator-assisted 
calls. Telephone 
companies __ recog- 
nized this about 20 
years ago and devel- 
oped the concept of In- 
wats. Toll-free calling, as 
Inwats is sometimes 
called, allows the called 
party, rather than the call- 
ing party, to pay the 
charges. Calls are dialed 
directly to an 800 number 
instead of to an operator. 
The final and fifth cost 





SATURN... 
advanced PABX technology from Siemens. 
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seasonal fluctuations, the 
cost of each of the five ma- 
jor areas will be consistent 
on a month-to-month ba- 
sis. However, it is advis- 


able to perform a 24- 
month study to_ reveal 
possible seasonal fluctua- 
tions and monthly excep- 
tions such as plant shut- 
downs and so forth. 

Once you know where 
your costs lie and the per- 
centage contribution of 
each, you are ready to be- 
gin the cost-reduction ef- 


fort. The following are sev- 
eral key points to remem- 
ber: 

e Telephone expenses 
can be classified into five 
different areas. 

e Basic service and 
equipment costs are item- 
ized on a service and 
equipment record obtain- 
able from the telephone 
company. The compo- 
nents of this charge are not 
usually listed on your 
monthly bill. 

e Message unit calling 


COST-EFFECTIVE 


TELECOMMUNICATIONS MANAGEMENT 


will probably be the sec- 
ond largest contributor to 
the total cost of your tele- 
phone resources. 

e Long-distance toll 
calling may very well be 
the most mismanaged cost 
area. It often yields the 
most dollar savings. 

e@ Operator-assisted tel- 
ephone calls are special 
because they are more ex- 
pensive than a direct-dial, 
station-to-station call. 

e Miscellaneous fees 
for moves and changes are 





itemized on your other 
charges and credits state- 
ment. 

A good starting point is 
essential in the cost-reduc- 
tion process. First, locate 
your telephone bills for 
the last 12 months. Per- 
form an analysis and plot a 
three-month moving aver- 
age of your telephone ex- 
penses against your net 


sales. It is wise to use a 
three-month moving aver- 
age in order to smooth out 
any major irregularities in 








your monthly telephone 
bill due to payment sched- 
ule. A good practice is al- 
ways to plot the net sales, 
since in most businesses, 
net sales do track tele- 
phone expenses — that is, 
higher sales usually track 


higher telephone’ ex- 
penses 
fter plotting 
your three 
month mov 
ing average 


of telephone 
costs and net 
sales, you 
should be 
able to deter 
mine if your 
telephone costs are mov- 
ing up, down or remaining 
the same. In addition, you 
will be able to determine 
if there are any seasonal 
vitiations that may affect 
yvur telephone expenses. 
Remember that a down- 
ward or upward movement 
of your net sales and tele- 
phone expenses means 
that a variation has oc- 
curred, possibly two to 
three months before the 
actual indication on the 
three-month moving aver- 
age. 

If telephone expenses 
are rising and net sales are 
also rising, there is little 
cause to be concerned. Of 
course, it is better if tele 
phone expenses are going 
down and net sales going 
up. However, if your sales 
are going down and your 
telephone expenses ris- 
ing, you should be con- 
cerned. 

Next, see if you can de- 
termine the five areas of 
cost reduction for each tel- 
ephone bill. You should 
be able to quantify the five 
areas. Three months of 
billing information should 
suffice to compute the per- 
centage contribution of 
each of the five areas to 
your monthly telephone 
expenses. There should be 
some consistency among 
the figures. 

At this time, you should 
be able to determine your 
largest potential area for 
cost reduction. Approach 
this area first, unless you 
are convinced that you can 
reduce costs in other areas 
by some alternative means 
and save more money by 
attacking the largest con- 
tributor to cost first. 

It is physically impossi- 
ble to evaluate every alter- 
native. It is wise to call in 
telephone companies, 
vendors and the special- 
ized common carriers to 
get their views on how to 
approach your specific 
cost-reduction problem. 
Also remember that level 
of service must be taken 
into account. One Wats, 
Foreign Exchange or other 





COMPUTERWORLD ON COMMUNICATIONS 57 








COST-EFFECTIVE 
TELECOMMUNICATIONS MANAGEMENT 


such line may not be able 
to carry your traffic. You 
may want to consult some 
of the many books on this 
topic or one of the reputa- 
ble telephone consultants 
in your locale. 

Do not try to be a hero 
all at once. Many times, 
several new _ cost-saving 
ideas are implemented all 
at once, creating several 
problems. Results cannot 
be measured since several 
alternatives may shadow 
each other. In addition, us- 


\ 


ers may not be able to ad- 
just and may be thrown 
into shell shock over the 
cost-reduction alterna- 
tives. It is best to perform a 
phased-in, gradual  ap- 
proach in the total cost-re- 
duction effort. 

Over a period of six 
months or a year, your to- 
tal telephone expenses 
will go down dramatically. 
From a management view, 
a phased-in approach buys 
credibility with manage- 
ment and shows that you 
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know what you are doing. 
As management sees the 
cost-reduction effort start- 
ing to pay off, it will be 
easier to obtain manage- 
ment’s blessing for imple- 
menting other cost-saving 
alternatives. 

Managing your tele- 
phone expenses is like 
managing any other aspect 
of your business. Someone 
in your organization, per- 
haps the controller or vice- 
president of finance, must 
be given responsibility for 


the control of telephone 
expenses. In addition, au- 
thority to implement 
changes must be delegat- 
ed with this responsibility. 
One person in your orga- 
nization must be solely ac- 
countable and responsible 
for controlling telephone 
expenses. This person 
must review telephone 
bills, perform telephone 
audits, constantly plot 
three-month moving aver- 
ages and implement all 
cost-saving alternatives. It 


is not an easy task. 

In a large organization, 
first- and second-line man- 
agers must also be held ac- 
countable for the tele- 
phone expenses through 
budget variance reporting. 
Realistic budgets should 
be developed by depart- 
ment managers with esti- 
mates of the telephone ex- 
penses they will incur. If 
for some reason telephone 
expenses rise by above 
10%, an analysis should be 
performed to determine 
the cause. 


n addition to stan- 
dard management 
controls and proce- 
dures to ensure 
compliance with 
budgeted targets, 
management and 
employees must be 
educated in the cost- 
reduction effort. 
Why do some managers’ 
calls last an average of 30 
minutes and others’ only 
five minutes? Would they 
spend as much time on the 
telephone if it was their 
own money? An entire 
education process involv- 
ing the use of meetings, 
posters and perhaps a re- 
bate or profit-sharing plan 
to encourage telephone 


cost-reduction techniques 


should be considered. 
Many companies try to en- 
courage making telephone 
calls outside the peak bu 

hours so that lines are not 
overloaded and _ fewer 
lines are utilized. This is 
done by charging depart- 
ments only 10% of the call 
instead of 100% if the call 
is made prior to 10 a.m. or 
after 6 p.m. Other tech- 
niques are also available. 

Well, there you have it. 
You can pick up a pencil 
now, pull out those old 
telephone bills and _ start 
the analysis. You can for- 
get what you have learned 
and let your telephone 
bills continue to rise, or 
you can start to lower them 
right now. Give it a chance 
— implement one alterna- 
tive and see what happens. 
If your efforts bear fruit, 
continue implementing 
more alternatives. As you 
reduce costs, you will real- 
ize that telephone ex- 
penses can be controlled 
and managed. 

Start now, because for 
every month that goes by, 
you could have added 
profits to the bottom line 
of your  organization’s 
profit statement. s 

Copyright © 1983. Re- 
prinied with the permis- 
sion of CBI Publishing Co., 
Inc., 286 Congress St., Bos- 
ton, Mass. 02210. 

Kaufman is president of 
National Telecom  Ser- 
vices, Inc. in Needham, 
Mass. 





BY ROGER S. PETERSON 


At the turn of the century, a business 
was considered modern and estab- 
lished if it had one telephone for its 
few employees whose duties required 
outside calls. Today, every worksta- 


tion has a telephone system terminal 
that does everything but make coffee 
for the office of the future. Similarly, 
employee computer access has passed 
the era of the big company mainframe 
with its long queue of eager users. 
There is a micro at each workstation, 


creating an expanded role for corpo- 
rate communications through comput- 
ers and telephone lines. This requires 
modems. A simple modem used to be 
sufficient — but not anymore. 

Data communications and electron- 
ic mail are widely regarded as the big 
growth areas for the ’80s. Modems 
play an integral part in corporate com- 
munications. Modem technology has 
passed through several generations. A 
wide selection exists to solve business 
data) communications problems. 
Choosing the right modem can be fa- 
cilitated by briefly reviewing the > 





MODEMS 


generations of modems and their 
differences and by spotlighting 
typical communications needs. 

Before 1968, only Bell system- 
supplied equipment or acoustical- 
ly coupled modems were avail- 
able. Data communications and 
electronic mail existed and oper- 
ated within the rules of the tele- 
phone industry, and their growth 
and versatility were greatly ham- 
pered by telephone tariff restric- 
tions. Data could reach out and 
touch someone, but it had to do it 
Ma Bell’s way. 

Data communications received 
a boost on June 26, 1968, when 
the Federal Communications 
Commission (FCC) laid down its 
Carterfone Decision. This deci- 
sion opened the way for direct in- 
terconnection of non-Bell devices 
to the Bell telephone network. 
Data communications applica- 
tions grew, even though the FCC 
permitted the telephone company 
to protect its networks. 

This was done through Data Ac- 
cess Arrangements, which the 
Bell system supplied from 1969 to 
1977. These arrangements permit- 
ted non-Bell equipment to con- 
nect properly to the telephone 
network. In a significant way, this 
new flexibility in data communi- 
cations linkage accelerated the in- 
fluence of computers and data 
processing in our personal and 
professional lives. It also led to a 
greater variety of modems to suit 
various business applications. 

Another change occurred in 
1977. FCC rules permitted manu- 
facturers to develop their own 
protective circuitry, thus replac- 
ing Bell’s Data Access Arrange- 
ments. Manufacturers then inte- 
grated their protective circuitry 
into their modems so end users 
could connect the modem direct- 
ly to the telephone line. This step 
further loosened Bell’s control of 
telecommunications and modem 
equipment, serving as an addi- 
tional incentive to enterprising 
manufacturers. 

In the past, if you had seen one 
modem, you had seen them all. 
The ’80s ended that: Enter the mi- 
croprocessor-based modem. The 
modem no longer simply per- 


n the past, if you 


had seen one modem, you bad seen 
them all. The ’80s ended that: Enter 
the microprocessor-based modem. 
The modem no longer simply 
performs its original task of go- 
between or translator. 


forms its original task of go-be- 
tween or translator between a 
telephone’s analog circuits and 
the computer’s digital essence. 
With a host computer and an ap- 
propriate terminal program or 
communications software pack- 
age, intelligent modems automat- 
ically perform functions that pre- 
viously required the  user’s 
manual operation. 


or a nontechnical per- 
son, entering the world of mo- 
dems can be more confusing than 
an initial walk into a personal 
computer dealership. But there is 
a yellow brick road. Modems dif- 
fer according to these generic ar- 
eas: transmission speed through 
telephone lines; distance be- 
tween intended sites of communi- 
cations linkage; transmission di- 
rection — one-way or two-way; 
type of connection — for exam- 
ple, how a telephone physically 
interfaces with the modem; and 
the attention/independence fac- 
tor — for example, do you need a 
modem capable of operating re- 
gardless of what the host comput- 
er or its human operator is doing? 


Quiet, No Paper Tape, 4K Memory, 3M Nationwide Service, Portable 
“IMMEDIATE DELIVERY * SALE OR LEASE” 
(Free Webcor ZIP phone with order) 


THOMAS COMPUTER CORPORATION 


5633 W. HOWARD 


CHICAGO, ILL. 60648 


800-621-3906 -- IL. 312-647-0880 
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With these generic categories in 
mind, the technical nuances can 
be put into a friendlier frame of 
reference. 

Distance can be the main crite- 
rion for selecting a modem. If an 
application or business network is 
less than 50 miles long, a short- 
haul modem can be used. Avanti 
Communications Corp. has a mo- 
dem for data transmissions of 
1,000 feet to six miles. These 
short-haul modems are less ex- 
pensive and operate at high 
speeds, specifically, 2,000 to 
9,000 bit/sec. 

If short-distance communica- 
tions is not a factor, a voice-grade 
or voiceband modem is needed, 
so labeled because it operates on 
telephone lines. Sending data 
over telephone lines is not fool- 
proof; it requires fast transmission 
rates and expensive technology, 
especially at 1,200 bit/sec. More 
sophisticated modems have the 
ability to detect whether data has 
been garbled in transmission and 
can resend the characters auto- 
matically. 

Nevertheless, telephone lines 
are an imperfect carrier. A further 
way of avoiding telephone line 
garbling is to subscribe to a com- 
munications network composed 
of local telephone numbers that 
access data-grade lines. Such net- 
works provide a message store- 
and-forward service for the cus- 
tomer’s computer system. 

Distance and speed are related 


and are important criteria for se- 
lecting a modem. If you develop 
your own private local-area net- 
work, an inexpensive modem can 
be used to transmit data quickly. 
Such a private network, however, 
is expensive. This cost can be 
avoided by using the network al- 
ready nearby in the telephone 
lines, but the transmission rate 
slows to 300 and 4,800 bit/sec, 
and, occasionally, transmission is 
garbled. In spite of these short- 
comings, it is mecessary to re- 
member that the telephone net- 
work is always nearby and that 
many modems are portable. 


here are two types of 
connections: acoustic and direct 
connect. Acoustic modems have a 
receiver-shaped cradle into which 
the receiver is placed for data 
transmission. Acoustic modems 
have an advantage over direct con- 
nect in that they can be used any- 
where — telephone booths, hotel 
rooms and so on. Place the receiv- 
er in the cradle and you are ready 
to transmit. Traveling business 
people, especially sales represen- 
tatives, find this feature important. 
Direct-connect modems use the 
familiar modular inserts found in 
newly installed telephones, by- 
passing the role of the telephone 
receiver. The modem is plugged 
directly into the telephone wall 
jack. The advantage of direct con- 
nect is that extraneous outside 
noise cannot creep into data trans- 
missions the way it can with 
acoustic modems. Even tightly 
matched telephone receivers and 
acoustic cradles permit some 
noise infection. 

Direction of data transmission 
is an important consideration. 
Simplex, or one-way, communica- 
tions involves simply transmitting 
data to a remote site without re- 
ceiving data from the same site. 


ATTENTION IBM 3705 USERS 


IBM 3705 Features & Modem Cables for Sale 


Technicon, Inc. can-supply.and install any IBM 3705 Communications 


Controller feature or cable. 


Most features and cables are in stock and available for 


immediate sale. 


Prices are often less than IBM. 


Features are guaranteed acceptable for IBM mainte- 


nance. 


TECHNICON, INC. 
345 BEINORIS DRIVE 
WOOD DALE, IL 60191 


Technicon, Inc. Communications Specialists 
Contact Dennis Matthews at 312/766-5435 for prices and 


availability. 








Don't let the high cost of data 
transmission lines cut into your 
company's profits. 

Instead, let statistical multi- 
plexers from Halcyon minimize 
line costs. And provide network 
contro! with both synchronous 
and asynchronous capabilities. 

The new Halcyon 4001 con- 
centrates up to 16 channels 
over a single phone link. You get 
user-selected channel priority 
(high, low and normal), compre- 
hensive network monitoring, sta- 
tistics gathering and complete 
systems diagnostics. Its multi- 
processor architecture gives 
you high throughput and fast 


HALCYON 


I’m interested 
in Halcyon 
statistical 
multiplexers 
and modems 


pitch 60m Ub 3 


echo response at speeds from 
50 to 9600 b/s. 

Or, for larger line loads, 
choose the Halcyon 4220. The 
4220 Stat Mux has all the moni- 
toring and diagnostic capability 
of the 4001, and much more. It 
gives you up to 60-channel 
Capacity over one or two links 
with complete network control 
from a single, central location. 

Operated from either the 
front panel or an external 
terminal, the 4220 offers all the 
capacity you need to ensure 
high-speed data transfer with 
future network expansion. You 
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My need is: 


Immediate 

3-6 Months 

For files only 

Please have a rep call 
| have modem requirements 
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CHOP LINE COSTS 


can also connect a printer for 
automatic hard-copy printout. 

And of course, service is 
available worldwide. 

For all the details on the 
Halcyon line of stat muxes, call 
TOLL FREE 1-800-854-7100, 
ext. 147, or in California, call 
1-800-422-4241 ext. 147. Or write 
Halcyon, Inc., 2121 Zanker Road, 
San Jose, CA 95131. 
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STAT MUX 
FEATURES 
Single or dual aggregate high-speed 
inks up to 19.2 kb/s with automatic 
lynamic load sharing 
ontrol ports 


-circuit capability 


4001 


STAT MUX 
FEATURES 


Programmable Echoplex per channel 
per end 

Programmable security for controlled 
front panel access 

Continuous monitoring of system status 


simple menu-driven programming 
Jynamic network security system 


and channel signal and data activity 
through front panel display 

Each unit upgradeable in 4-port 
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Mechanical 
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Mechanical 
Height 
Widtt 

Depth 

Weight 

Environmental 
Temperature 
Humidity 

Electrical 

\put voltage 


requency 


Environmental 


Electrical 


Ir 
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Front panel 
Eight character alphanun 
10-key touch pad 
12 LEDs for network sta 

Line Interface 
Number of Port 


Interface « 


Link Interface 


Line Interface 


Asynchronous ports 5400. 3600, 4800 
yume f and 9600 | 
Any 5, 6, 7, or 
haracter 
ver r none 
1, 1.5, or 2 
RS-232-C/CCITT V.24 


Ss each direct 


characters 
Flow and t XON/XOFF, DSR/DTR 
contr CTS/RTS, and T-Pause 


Echoplex Selectable per channel per 


e may use 
clocking only o second t 
no external clockina on four channel un 
Link Interface 
Number and type 1 full duplex 
Speed Up to 9600 b/s synchronous 
Synchronous ports r NRZI asynchronous 
N 1 rr Protocol X.25 Level z 
Interface RS-232-C/CCITT V.24 
Line diagnostics Operator- and user-controllex 
loopback and/or test and 
front panel monitoring 


Link diagnostics Operator-controlled loopback 


nd/or test 
ing/or te 


Unauthorized access prevention 


Control ports 
Monitor ports 
Line diagnostics 


Link diagnostics 
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More often two-way communi- 
cations is needed. There are two 
such modes: half duplex and full 
duplex. Half duplex permits trans- 
mission in both directions, but 
only one at a time. Full duplex en- 
ables both transmitters to send 
data simultaneously. Full-duplex 
transmission usually means a 
slower data rate and a more taxing 
demand on the telephone lines, 
but its simultaneous direction fea- 
ture amounts to faster data trans- 
mission. Many Bell 103 series mo- 
dems work in both full and 
half-duplex modes. This further 
expands the user’s ability to adapt 
to the telephone network’s weak 
spots or the receiving modem’s 
limitations. 

These generic differences 
among modems are important to 
consider when adding data com- 
munications to a system. Lately, 
however, the attention/indepen- 
dence factor has been in the spot- 
light. This is because a modem 
that works independently of its 
host — be it a personal computer 
or dumb terminal — does not tie 
up that host from other tasks. The 
user can still run other programs 
or the computer can be turned off. 
Likewise, a modem that can trans- 
mit data without a human opera- 
tor’s attention is a time-saver for 
office staff. 

The new category of intelligent 
modems has this popular feature. 
Microprocessor-based with on- 
board, random-access memory 
(RAM), the intelligent modem 
uses a clock/calendar to send 
automatically messages stored in 
the RAM at times prescribed by 
the operator. Such a unit is a mo- 
dem “‘plus.’”’ Some users view this 
as a modem with intelligence, 
memory and_ clock/calendar, 
while others see it as a sophisticat- 
ed electronic mail device priced 
barely above most modems. The 
essential point is that this new 
class of modem goes beyond old 
modem boundaries. 





ut what was around 
before them? Basically, there are 
two lower levels of modem so- 
phistication. One is the simple 
modem that simply translates dig- 
ital data through analog tele- 
phone circuits. The other is a mid- 
dle-range modem with more 
capabilities than simple modems 
but without the sophistication and 
automation of new intelligent mo- 
dems. 

If the modem is needed merely 
to use telephone lines to access 
other computers or services, Ra- 
dio Shack offers four units, two in 
the simple modem category and 
two in the middle- ‘range group. 
The least expensive is an acoustic 
coupler running at 300 bit/sec, 
priced at $149. It is a Bell 103 se- 
ries modem using the standard 
RS-232C interface. Because it is a 
fairly small acoustic modem, it is 





good for traveling businessmen. If 
travel portability is not essential, a 
direct-connect modem is _ avail- 
able from Radio Shack for the 
same price. 

Beyond these two simple mo- 
dems, Radio Shack offers more 
power for $249 with a middle- 
range modem called Modem II. 
This modem has autoanswer and 
autodial and will hang up the tele- 
phone. This half-duplex model 
sends data at 300 bit/sec. 

A more sophisticated modem is 
another middle-range type that 
Radio Shack calls the DC-1200, 
which transmits at both 300 and 
1,200 bit/sec. This direct-connect 
modem: is in permanent au- 
toanswer, ready to receive mes- 
sages if the host computer is prop- 
erly configured. If the sending 


computer transmits at 300 bit/sec, 
the DC-1200 will receive the data 
at that rate. This unit operates at 
both half and full duplex and re- 
tails for $699. A $149 printed-cir- 
cuit board accessory will add an 
automatic dial feature to the DC- 
1200, permitting the computer to 
operate unattended. Communica- 
tions software is required. 
Another modem with middle- 
range ee is the Hayes Stack 
configuration from Hayes Micro- 
computer Products, Inc. Clearly, 


this is the most sophisticated of 


the middle-range modems. The 
Stack components include a mo- 
dem and a separate chronograph. 
There are two modems — the 
Smartmodem (300 bit/sec) and 
the Smartmodem 1200. Both are 
direct-connect modems operating 


MODEMS 


at both full and half duplex. Each 
has seven LEDs on the front panel 
to indicate status of its au- 
toanswer, carrier-detect, modem- 
ready, send-data and other states. 


he Smartmodems can 
automatically answer the tele- 
phone, dial a number, receive and 
transmit data and then hang up 
the telephone. Adding the Hayes 
Chronograph provides the user 
with automatic time management 
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Elite Decision-Makers At 
COMMUNICATION NETWORKS ’84 
Conference & Exposition 


The nation’s largest professional communications conference 
returns to the nation’s Capitol in 1984. No other exhibit in 1984 will 
draw such an elite audience of communications decision-makers 
from the Eastern corporate headquarters corridor. 


The right 
PEOPLE . 
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COMMUNICATION NETWORKS 
consistently draws decision-makers 


from large and mid-sized companies, 
nationwide. Serious buyers attend CN 
almost exclusively. Here are attendee 


highlights from our independent 

audience audit: 

* 25% Datacomm & 
Telecomm Management 

* 14% President, Vice President, 
General Manager 

* 16% MiS/Technical 
Management/Supervisors 

* 16% Sales & Marketing 

* 18% Office & Other Managers 


The right 


This year - COMMUNICATION 
NETWORKS goes to where the action 
is — Washington, D.C., the new 
telecommunications capitol. 
Headquarters for many commu- 
nications and Fortune 500 companies, 
D.C is centrally located for the 
decision-makers from corporate 
headquarters along the East Coast. 
The new Washington Convention 
Center is the site for COMMUNI- 
CATION NETWORKS Conference and 
Exposition. 


The right 





New companies and new products 
appear daily and professionals in the 
industry look to COMMUNICATION 
NETWORKS as THE conference and 
exposition that ties it all together for 
them. It is the only major telecommuni 
cations show on the East Coast in 
1984 


COMMUNICATIONS NETWORKS '84, will take place January 31 — February 2, 1984. In addition to regular exhibit 
hours, there will be special VIP exhibit hours with a reception and entertainment on Monday evening and extended 


exhibit hours on Wednesday. 


In just five years, COMMUNICATION NETWORKS has become the leading professional communications conference 
and exhibit in the nation. And CN'84 promises to be better than ever. More than 58 industry leaders have already 
reserved exhibit space. Don’t miss out on the opportunity to be where the decision-makers will be looking. Call Judie 
McDaid, Hajar Associates at (617) 444-3946 for your CN’'84 exhibitor kit. For attendance information cail toll-free 
800-225-4698 (In Mass. 617-879-0700). 


Or return the coupon below. 
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"84 © Box 880 © Framingham, MA 01701 * 617-879-0700 
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MODEMS 


for message transmission. 
Hayes also has an intégrat- 
ed printed-circuit board 
modem called the Micro- 
modem II, which fits into 
an Apple Computer Inc. 
Apple II. 

Ithough microproces- 
sor-based, Ha c 
require the active atten- 
tion and operation of the 
host computer or terminal: 
They are not independent 
of the host. To transmit 
data or access a network, 
the host must be dedicated 


MONTHLY PAYMENTS 


solely to the modem. Also, 
the Hayes units have no in- 
ternal RAM 
their own for storing mes- 
sages. The host’s RAM and 
communications software 
are needed; this is the dif- 
ference between the mid- 
dle range of modems and 
the more sophisticated in- 
telligent modems. The lIat- 
ter have on-board RAM 


and work independently 


of the host. 
How does one operate 
an intelligent modem with 


memory of 


Dear Ma: 


When you buy Racal-Vadic’s new 
4800 bps moden,, the buck passing 
Cire Slew Aree 


the host computer? A com- 
munications software pro- 
gram that has a terminal 
mode and file transfer ca- 
pabilities is needed. The 
operation process is sim- 
ple. 
First, turn on the host 
computer or terminal. 
, load the communi- 
cations software or termi- 
nal program into the host 
machine. Third, go into 
the interactive mode be- 
tween the host keyboard 
and the intelligent mo- 





RENT A 208 FROM MA BELL — MONTHLY PAYMENTS... FOREVER! 2m 


BUY A VA4840 FROM RACAL-VADIC AND 
IT'LL PAYOUT IN ABOUT 12 MONTHS! 
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dem. If the communica- 
tions software has file 
transfer capabilities, which 
are essential for uploading 
and downloading files 
from modem to host disk, 
this feature can be used to 
transfer a message or data 
from the host’s disk to the 
modem for transmission 
over the lines. 

Businesses that transmit 
a lot of data and that need 
to solve electronic mail 
problems are keenly inter- 
ested in sophisticated mo- 


RACAL 


dems. There is also an in- 
tense interest in using 
these devices to pull to- 
gether the company’s per- 
sonal computers into one 
network. 

In considering mo- 
dems, several questions 
must be addressed. First of 
all, do you need to send 
data for three or more 
hours during each day? If 
the answer is yes, seriously 
consider leasing a private 
long-distance telephone 
line for data transmission. 
This lessens the chance for 
line quality irregularity 
and ensures line availabil- 
ity. The expense, however, 
is high. 


s transmission speed 
your only concern? If so, 
you may be overlooking 
features in some modems 
that can compensate for a 
lower communications 
speed. Again, remember 
the attention/indepen- 
dence factor and how it 
frees staff from handhold- 
ing a modem during its op- 
eration. 

Must data be transmitted 
in several small amounts 
throughout the day, re- 
gardless of time, or can 
you wait until day’s end for 
data transmission? This is 
an important question. If 
you can wait until tele- 
phone rates are — to 
send the data in a batch, 
cost savings can be sub- 
stantial. 


And with an intelligent 
modem with a clock/cal- 
endar, data can be sent 
automatically at 11:01 p.m. 
to cut telephone costs fur- 
ther. This kind of flexible 
scheduling makes intelli- 
gent modems useful. 


Modem technology has 
had a metamorphosis of its 
own, sparked primarily by 
the loosening of the tele- 
phone industry’s grips. In 
the future, modem 
changes could be prompt- 
ed by revised CCITT regu- 
lations. 


Technological advances 
could occur in firmware 
interaction with transmis- 
sion rates and the modula- 
tion/demodulation func- 
tion that modems perform 
for linked computers and 
telephone lines. Modem 
innovation and develop- 
ment will continue to ex- 
foe modem capabilities 

eyond their original 
translator function. ge 

Peterson is a consultant 
with Visionary Electron- 
ics, Inc. of San Francisco. 








NEW 
LOCAL LOOP 
SERVICES 


By Bradley V. O’Brien 


» nthe past, data communications systems have de- 
pended on voice networks for their transmission 
capabilities. For many years, the only form of 

data communications — other than telex — in- 
volved the use of a modem on the voice 
telephone network, switched> 
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or dedicated. This is still 
the primary transmission 
vehicle for data communi- 
cations, but many new 
forms of transmission have 
been developed in recent 
years 

The value-added net- 
work carriers, Bell Labora- 
tories Dataphone -Digital 
Service, the digital satel- 
lite carriers, digital micro- 
wave systems and others 
are all more easily and di- 
rectly adaptable to data 
transmission. 


One problem still re- 
mains for almost all of 
these new digital capabili- 
ties — the local loop to the 
user premises. This ‘“‘last 
mile,” as it has frequently 
been called, continues to 
be a limitation to new ser- 
vices, particularly digital 
and wideband digital ser- 
vices. 

It is also an economic 
constraint, frequently cost- 
ing one-third the total cost 
of a circuit. With the dives- 
titure of the Bell local op 


erating companies, the 
subsidy provided by the 
more profitable long-dis- 
tance services will be re- 
moved from these local 
services, and their price 
can be expected to in- 
crease significantly over 
the next few years. 

What changes, especial- 
ly improvements, can us- 
ers expect in the local 
loop situation over the 
next few years? 

Many changes will oc- 
cur, but most of them will 


stem from an unexpected 
source the local tele- 
phone companies. More 
importantly, these changes 
will not be sudden. Satis- 
factory solutions to local 
loop problems will not be 
available soon, because 
the scope of the problem 
is too massive for the tele- 
phone companies and the 
competitors that will be of- 
fering alternative local 
loop solutions or bypass 
services. 

There are many new ser- 


Symplex Communications Corporation 
announces cost-effective 19,200 bps data 
communications using your present hardware 
and voice grade lines. 


DATAMIZER 
soc-4 


tase 
; 


gi 


oben d the Datamizer 


can speed data communications up to 19,200 
bps, over voice-grade or DDS lines, without  - 
expensive 14,400 and 16,000 bps modems— 


error free. 


Cuts line 
ee 


mediately eliminates the 
man eek saving significant line charges 


every month. 


§ TU 
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DATAMIZER 


i 
the Datamizer 
need for redundant 


S0C-4 


YES! 


Sympiex Communications 


2082 Hogback Road, Suite 18 
Ann Arbor, Michigan 48104 


Name si 
Company 
Address 
State_ 


Phone 


I'd like to hear more about the Datamizer SDC-4. Please 
rush me information! 


Zip 


; Or call today (313) 973-1164 


vices and technologies fo- 
cusing on this problem. 
They include CATV, pri- 
vate microwave, digital 
termination service (DTS), 
FM radio sideband, cellu- 
lar mobile radio and opti- 
cal links. 

The telephone compa- 
nies are developing new 
technologies that enhance 
the digital carrying capaci- 
ty of their copper wire dis- 
tribution plants, and these 
enhancements will repre- 
sent the major long-term 
improvements in the local 
loop situation. 


efore discuss- 
ing these alter- 
natives and 
their respec- 
tive applicabil- 
ity to data com- 
munications, it 
is necessary to 
examine the 
data communi- 
cations applications im- 
pacted by the capabilities 
or lack of capabilities of lo- 
cal loops. 

Two major categories of 
local-loop-related applica- 
tions can be distinguished: 
long-distance communica- 
tions access and local or 
intracity private networks. 

Access lines connect a 
user's premises to the 
long-distance networks of 
the data service companies 
— either the value-added 
network carriers or the 
computer service compa- 
nies with communications 
networks. In these cases, 
the driving force for 
change comes from the 
service vendor, not the 
user. 

The service vendor is 
impacted economically by 
the local loop, but more 
importantly, he is impact- 
ed by his marketing ef- 
forts. His sales effort is im- 
pacted by the installation 
delays and by the presence 
of a third-party vendor be- 
tween the service vendor 
and his customer. His new 
product offerings are af- 
fected by the limitations 
— primarily bandwidth — 
of the available local loop 
services. 

Today, most service of- 
ferings of data service 
companies are oriented 
around voice-grade data 
lines. There is a growing 
need for higher bandwidth 
services such as computer- 
aided design and manufac- 
turing and other graphics 
applications, high-speed 
file transfers between dis- 
tributed processing _ sys- 
tems and access to large 
data bases. 

In addition, because of 
the huge increase in the 
number of workstations in 
all types of establishments, 
there is an economic need 
to pack the resulting cir- 
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Toprove toyourself _ 
that Digital’ portable terminal 
takes any kind of paper, 
try it out on this ad: 








Plain, everyday paper. It’s less expensive than thermal paper. And 
neater. And easier to find. And you can use your pre-printed and 
multi-part forms. The DECwriter Correspondent portable terminal 
also gives you 132-column and fast, 150 characters-per-second 
printing. Even bit-map graphics. For a demonstration of the 
best portable terminal you can buy, contact your Digital 
distributor. Or call 1-800-DIGITAL, extension 700. 


Sorte" BPSD 





Digital Equipment Corporation, Terminals Product Group, 2 Mt. Royal Avenue, UP01-5, Marlboro, MA 01752. In Canada, call 1-800-267-5250. 
© Digital Equipment Corporation 1983. DECwriter and Correspondent are registered trademarks of Digital Equipment Corporation, Inc. THE SOURCE is a service 
mark of Source Telecomputing Corporation, a subsidiary of the Reader's Digest Association, Inc. 
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cuit requirements into multichan- 
nel and higher bandwidth cir- 
cuits. 

One effect of this growing ven- 
dor requirement for new local 
loop services is that many vendors 
will become more directly in- 
volved in the provision of local 
loop services. Many data service 
vendors have filed for DTS li- 
censes. MCI Communications 
Corp. has established a relation- 
ship with a CATV company for co- 
operative local services, albeit for 
voice applications. Much of the 
impetus for new or bypass local 
circuit alternatives can be expect- 
ed to come from the service ven- 
dors, both voice and data 

Another access line application 
is between a user location and a 
corporate private communica- 
tions network. While many of the 
requirements and driving forces 
are the same in this case as they 
are for vendors, the situation is 
less clear because most of these 
corporate networks are primarily 
voice systems 

rhe other data application is lo- 
cal private networks, which fall 
into two categories. The first cate 
called branch. office net 
works, is typified by banks and re- 
tail chains. Branch networks can 
be characterized as having a geo 
graphical distribution around a 
metropolitan area that approxi- 
mates the distribution, of popula 
tion 

There are three distinct levels 
of communications networks 
among these local branch organi 
zations, distinguished by volume 
of traffic. The smallest, exempli 
fied by food chains, typically use 
only the dial telephone network 
for communications, both voice as 
well as data. The medium-volume 
operations, exemplified by 
branch banks, use multidrop lines 
with multiple branches on a sin 
gle circuit. The largest, such as 
large department stores, usually 
have dedicated lines from the 
downtown headquarters location 
to each of the remote branches 


gory, 


he other type of pri 
vate local network is 
called a cluster net 
work. It is typically a 
group of establish 
ments that belong to 
the same parent com 
pany and are located 
within a short distance 
of each other 
the Fortune 1,300 companies have 
such clusters around their head 
quarters. Examples include the 
automobile companies around 
Detroit, IBM in Westchester 
County, N.Y.; General Electric Co. 
in Schenectady, N.Y.; and Wes 
tinghouse Electric Corp. around 
Pittsburgh, Pa. Most of these clus 
ter networks grew out of a single 
location, often decades ago. 

Many of the individual estab 
lishments in these clusters are 
large in terms of number of em 
ployees. As a result, the communi 
cations between the nodes 
these clusters is often very large, 
and most of it is carried: by dedi 
cated lines 

In both branch and cluster net 


Most of 


of 


works, it is important to note that 
the bulk of the line requirements 
is generated by voice traffic. Usu- 
ally the ratio is 20 to one, voice to 
data, except in the case of a corpo- 
rate computer center or a research 
lab. With the geographic expan- 
sion of metropolitan areas, the 
continuing exodus of establish- 
ments to the suburbs, the rising 
importance of communications 
particularly data communications 
in businesses — and the expected 
increase in local circuit rates, the 
intracity network market is an im- 
portant one for these multiestab 
lishment users. 

Today, the only significant al- 
ternative to telephone company 
loops is private microwave. This 
alternative is attractive. for large- 
volume users (multiple T-1 cir- 


—— 
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Private Microwave 


2GHz 12GHz 18GHz 23 GHz 


Digital 
Terminal 
Service 


Coaxial 
Private CATV 





Range 25 12 7 5 
(Miles 

Without 

Repeaters) 


Capacity 48 
(No. of VF's) 


Availability Scarce Until 


1988 


OK OK 


10 10 6 


10,000 
(theoret- 
ical) 


24-96 


(per TV 
channel) 


1,000 


(per pair 
of strands) 


Right of 
Way 


Suburbs 
OK 
Downtown 
Scarce 


Right of 
Way 


12/City 


Figure 1. Acceptance Criteria For ICCN Alternatives 


cuits). The major problem is the 
availability of spectrum, particu- 
larly in some of the largest cities. 
For smaller cities and for distant 
suburban locations, this is not a 
problem. 


Higher frequency systems (18 
and 23 GHz) are now available 
and reliable if the distance is short 
enough — seven and four miles, 
respectively (see Figure 1). The 
lower frequencies are difficult to 


There are two 
data communic 


If you build your own data com- 
munications network, you have to 

maintain it yourself. And that 

means hours of planning, a big in- 
vestment in capital equipment, 
dealing with vendors and the 

phone companies, providing on- 
going testing and diagnostics, 
and making a lot of phone calls 

when a problem arises. 


But RCA Cylix eliminates the has- 
sles of building and managing 
your network. We supply you with 
the communications equipment 
and a satellite-based network, 
handle installation, and provide 


end-to-end management. And, if 
a problem ever does arise any- 
where in the network, you just call 
_us. That's single vendor simplicity. 
We're the economical networking 
alternative to doing it yourself via 
leased land lines. Your costs are 
predictable, too. With RCA Cylix, 
you're on-line all the time, but 
you're only charged according 
to the amount of information you 
send. ..and there are no mileage 
charges. ; 


Regionally or nationally, and the 


farther apart your terminals are, 
the greater your potential savings 









obtain, but with some ingenuity 
and persistence, paths can usually 
be found even at these crowded 
frequencies. 





rivate cable, particu- 
larly fiber-optic cable, 
is noW even more at- 
tractive economically 


for large-volume_ us- 
; ers. The problem is 
availability — in this 


case, the availability of 
physical right-of-way. 
The required right-of- 
way has two forms: the right-of- 
way from the’ municipalities 
through which the cable must 
pass and the right-of-way on the 
pole line or conduit from the utili- 
ty that owns the facility. Again, as 





Figure 2. Transmission Capabilities of Twisted Pairs 


in microwave, some ingenuity 
and persistence can usually help 
obtain the right-of-way, but there 


may be a one- to two-year delay 
DTS, the broadcast microwave 
service approved last summer by 


ways to build a 
ations network: 
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the 
Commission, is an alternative for 
an urgent installation in which a 
year or more delay is unaccept- 
able. The limitation of DTS is the 
narrow bandwidth of the serving 
spectrum. The effective spectrum 
that can be offered between any 
two points is a maximum of about 


data circuits in the 
bit/sec aggregate range. Voice cir- 
cuits would be more economical- 
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Federal Communications 


1.5M bit/sec. The implication of 
this limitation is that the service 
only becomes cost-effective with 
20K to 200K 


ly served on regular telephone 


company lines 


CATV is a major sleeper among 
the potential bypass services. Its 
bandwidth capability is far superi- 
or to any of the other alternatives, 
except, of course, private coaxial 
cable. However, CATV as a bypass 
medium has a number of limita- 
tions, most of which are related to 
the business strategy of the CATV 
operators themselves. 

First, CATV does not exist ev- 
erywhere. In most of the largest 
cities, the downtown sections 


| have yet to be wired. Where they 


are wired, they are often segment- 
ed by different CATV operators, 
few of which are interconnected 
to each other. Most importantly, 
CATV operators are in a different 
business today, and the problems 
and opportunities of their existing 
entertainment business are suffi- 
cient to occupy most of their at- 
tention for years to come. 

On the other hand, this situa- 
tion is changing. The downtown 
wiring is moving. Interconnection 
will occur. The potential rewards 
of the telecommunications busi- 
ness will draw CATV operators, ei- 
ther with their own efforts or, 
more likely, in partnership with 
other firms such as MCI. Other al- 
ternatives such as cellular mobile 
radio, FM sideband, optical-free 
path links and so on will have lit- 
tle impact on the intracity circuit 
market. 


t is possible to estimate the 
total number of circuits 
served by these alternative 
technologies at about four 
million lines by 1990 
about 2% of the total local 
circuit market. Since almost 
all these bypass circuits will 
be used by business, the 
business market fraction 
represented is about 6%. Similar 
ly, about 8% of the local data cir- 
cuit market, estimated at five mil- 
lion circuits in 1990 (see Figure 
2), will opt for bypass technol 
ogies 
The rest of the local circuits, 
voice and data, will stay with the 









local telephone company copper 
wire circuits. There are a number 
of reasons for this continuing 
dominance. First, like Mt. Everest, 
they are there. The key variable in 
the local circuit business is ubiq- 
uity. The comparably important 
variable in the long-distance cir 


cuit business is path size that 
is, the number of circuits in a 
transmission path. Telephone 


company copper wires are every 
where 
Second, these circuits can and 
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will be significantly en- 
hanced for higher band- 
width digital services. New 
transmission technologies 
have been applied to cop- 
per wire for many years, 
but primarily to reduce the 
cost of long-distance ser 
vice. This same technol- 
ogy is being applied now 
to the local copper wire 
distribution plant. 

A copper wire is not in- 
herently limited to a voice- 
grade bandwidth. In fact, 
modifications made to the 


copper wire to make it 
more suitable for voice 
transmission — for exam- 
ple, loading coils — make 
the copper wire less suit- 
able for data transmission. 
Copper wire is used regu- 
larly to transmit signals in 
the 1M-bit range for many 
miles (see Figure 2 on 
Page 69). 

The telephone compa- 
nies are planning to make 
several enhancements to 
the data-carrying capabili- 
ties of the copper wire 


plant. These include: 

e Circuit-switched digi- 
tal capability. A 56K _ bit/ 
sec alternate voice/data 
service using a technology 
called time compression 
multiplexing. 

e Local-area data trans- 
port. An 8K bit/sec simul- 
taneous voice/data capa- 
bility. 

e Terrestrial digital cir- 
cuits. An already tariffed 
1.5M bit/sec local private 
line capability. 

Finally, while the cost of 


local circuits from the tele- 
phone companies is al- 
most certain to increase 
over the next few years 
due to the separation of lo- 
cal and long-distance ser- 
vice, the long-term cost 
outlook is much brighter. 
The application of digital 
technology to the copper 
wire plant will bring the 
cost of local circuits down. 

There is a great deal of 
sound and fury about new 
bypass technologies and 
their ability to save money 


Whatever size your data network is 
today, a customized Digilog diagnostic 
and control solution will make it 
perform better and more efficiently. 


Digilog Entry Level Tech Control 
solutions allow you to: 


() Clean up cable and equipment 
clutter in the computer room 


() Automatically identify potential 
data network problems 


() Restore service fast through the 
use Of powerful monitor, test, 
patch, and electronic A/B switch 
capabilities 


As Your Network Grows, Digilog’s 
highly modular NS System design 
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The Power to Meet Your 
Changing and Growing 


VE Ta vam DY- yer peas 
and Pita ate 


concept allows 

you to add smarter, more 

powerful, network control capabilities 
as you need them—matrix switching, 
CRT console control, remote diag- 
nostics, etc. 


Pushbutton Network Control 
& Management 


Imagine yourself sitting at a central 
or remote color CRT console and 
being able to identify, isolate, and 
eliminate potential problems before 
users even know they exist. 


At your command, faulty equipment 
can be identified, diagnosed and 
by-passed. Any portion of your 
network can be reconfigured: and 


Network Needs 


restored to full 
operating capability. 
Without leaving your chair, you can 
query the network data base, recon- 
figure your network and generate 
management reports such as: trouble 
tickets, activity summary logs and 
inventory control. That's Digilog Power. 


For a free analysis of your require- 
ments call (215) 628-4530. 


Or write Digilog Network Control 
Division, 1370 Welsh Road, 
Montgomeryville, PA 18936 


JIGILOG 


NETWORK CONTROL DIVISION 


for users, but there are 
some factors that need to 
be faced. 

First, telephone compa- 
ny local loops are the first 
and last resorts if no other 
alternatives fit. More im- 
portantly, if other alterna- 
tives fail, there will always 
be the telephone company 
circuit. 

The second factor is 
voice circuits. Whenever a 
user has a need for a data 
circuit, there is almost al- 
ways a need for a voice cir- 
cuit as well. Usually, there 
is a need for many more 
voice circuits than data cir- 
cuits. In most cases, the 
line can be paid for by the 
voice circuits, and the data 
can ride free. 

The third and most im- 
portant factor is staffing. 
Users face a rapidly chang- 
ing supplier picture in 
communications. The Bell 
system is no longer a sin- 
gle supplier. Users are 
forced to make more of 
their own vendor selection 
decisions, and the addi- 
tion of the selection of lo- 
cal loop suppliers may be 
more than the users’ inter- 
nal staff can handle. 

Another important fac- 
tor to consider is planning. 
Users typically fall short in 
the planning of data com- 
munications requirements 
— and often for very good 
reasons. Nevertheless, if a 
high-cost facility such as a 
private microwave or pri- 
vate cable is being consid- 
ered, requirements plan- 
ning is a necessity. 

Coordination with voice 
requirements can provide 
the volume cushion that 
allows errors in assump- 
tions of data communica- 
tions volumes. Many com- 
panies have finessed the 
difficult data communica- 
tions requirements plan- 
ning by simply installing 
excess capacity on an oth- 
erwise voice network. 

Finally, it is necessary to 
consider facility sharing 
with other organizations. 
Many companies have op- 
erations in multitenant 
buildings or complexes. 
While the intracity net- 
work requirements of 
these entities are probably 
different, there is almost 
certainly some overlap in 
at least their long-distance 
access requirements. 

Intracity data communi- 
cations is about to become 
another competitive bat- 
tleground in the commu- 
nications industry. The 
prepared user will be able 
to reap significant rewards. 
Other users can expect to 
see increased costs as well 
as an increasingly confus- 
ing array of services. cg 

O'Brien is _ vice-presi- 
dent of research at Per- 
spective Telecommunica- 
tions Group, Paramus, N.J. 
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A local-area network is a data communications system 
that flexibly connects computers, terminals and other 
data processing devices in a building or group of build- 
ings within a few square kilometers. Someday, local- 
area network outlets may be as ubiquitous as electric 
power outlets or telephones. Before this can happen, 
the local-area network industry must develop effective, 
economical ways to provide privacy and security. 

Why worry about security? Paper mail and telephones 
do not promise security, but they are used anyway. Lo- 
cal-area networks differ in two ways. First, in many lo- 
cal-area network designs, each message sent by any user 
can potentially be read by every user, so a single wiretap 
to any point can get everything. Second, most local-> 
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area networks carry digital mes- 
sages. Digital means easily com- 
puter-readable — that is, easily 
shed, sorted and analyzed. By 
ng these two features, a 
wiretapper can quickly strip a lo- 
cal-area network of whatever pri- 
vacy exists in mail and telephone 
messages. 

Local-area network hardware is 
an off-the-shelf item today, but 
the software is still being re- 
searched, particularly for security 
problems 

A local-area network consists of 
a passive transmission medium 
and active interface units that con- 
nect computing devices to the 
medium. The medium may be 
tangible or intangible. Coa 
ble, twisted-pair wire, optical fi- 
bers and radio and infrared waves 


PRENTICE multiplexers pay 
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months because they deliver: 


e Lower Line Costs 
¢ Less Down Time 


¢ Lower Equipment Costs 


are all used. Tangible media are 
generically referred to as cable. 

The interface units talk to each 
other according to a protocol set. 
They have two working parts: 
electronics that physically send 
and receive data bits via the medi- 
um and a set of microprocessors 
that implement additional com- 
munications protocol layers on 
top of the physical one. It is as- 
sumed that the communications 
among interface units involves 
packet switching, but this assump- 
tion has little effect. 

A local-area network is a distrib- 
uted computing system — that is, 
a system in which a single set of 
related computing tasks is dis- 
persed across two or more physi- 
cally separate and autonomous — 
but cooperating — physical com- 


puting devices. A local-area net- 
work is also a communications 
subnetwork of one or more dis- 
tributed computing systems 
formed by devices attached to it. A 
local-area network uses horizontal 
distribution, in which the inter- 
face units interconnect and coop- 
erate as equals. 

Potentially, a distributed com- 
puting system has many function- 
al, economic and psychological 
advantages over centralization. 
Functional advantages include 
greater service continuity, 


smoother growth, easier restruc- 
turing and simpler development. 
These result from the modularity 
in a distributed system. In particu- 
lar, a local-area network reduces 
equipment location restrictions, 
increases terminal versatility, sim- 
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The typical result? A 20% or 
more cost savings for you with 
a straightforward solution. 


If you have a minicomputer 
that communicates with re- 
mote terminals, you may be 
paying too much. Contact a 
PRENTICE representative for 


72 COMPUTERWORLD ON COMMUNICATIONS 


a detailed cost analysis. We'll 
demonstrate how our statisti- 
cal multiplexer delivers 
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plifies user interfaces, separates 
communications processing, sup- 
ports resource sharing and inte- 
grates heterogeneous equipment. 

Ideally, a local-area network 
also offers transparency, high per- 
formance and_ interoperability. 
Transparency means that a local 
net user — an attached device to- 
gether with its human attendants 
— need not know how the local- 
area network operates internally. 
A local network installed in a 
building can be invisible, except 
for its sockets in the walls of each 
room. 

Performance is related to trans- 
parency. A local-area network is 
not transparent unless it moves 
data between two devices almost 
as fast as data moves when the de- 
vices are directly coupled. Local- 
area network connections be- 
tween devices can be many and 
varied. Today, they are mostly 
slow, such as between a dumb ter- 
minal and its host. Only a few spe- 
cialized local-area networks sup- 
port fast transfers between hosts. 

But speed distinctions between 
terminals and hosts are blurring. 
Terminals are evolving into work- 
stations with much computing 
power and storage. Future local- 
area networks must serve a spec- 
trum of device speeds and capa- 
bilities, including smart copiers, 
mail handlers, digitizing voice ex- 
changes and_ teleconferencing 
mediators. 

Interoperability is also related 
to transparency. Local-area net- 
work communications should be 
possible from terminal to host and 
from host to host. Equipment is 
readily available for the former, 
but not for heterogeneous com- 
puter-to-computer communica- 
tions. 


ocal-area network users 
should also be able to 
communicate over long 
distances via a gateway 
to a long-haul network. 
As a result, local-area 
networks need a layered 
set of protocols to sup- 
port all computing de- 
vices in the local-area 
network environment. The proto- 
col set must span network bound- 
aries to cover local and long-haul 
networks and internetwork gate- 
ways. 

The U.S. Department of De- 
fense’s (DOD) Internet Protocol 
(IP) and Transmission Control 
Protocol (TCP).comprise the only 
currently available standard set 
that provides this coverage. The 
International Standards Organiza- 
tion’s (ISO) OSI architecture and 
its nascent protocols do not yet 
adequately address internetwork- 
ing. Ideally, given a full, seven- 
layer complement of ISO proto- 
cols, the lower four layers should 
be implemented in the local-area 
network interface unit and gate- 
way mechanisms should be pro- 
vided. 

Local-area networks also need 
data security — protection of data 
from accidental, intentional or 
malicious modification, destruc- 
tion or disclosure. A security de- 
sign should preserve the modular- 



















ity, transparency, high perfor- 
mance and interoperability char- 
acteristics of the local network. 

The cost of data security must 
be weighed against the data’s sen- 
sitivity, so data is classified and as- 
signed to one of a series of in- 
creasing sensitivity levels that 
merit increasing amounts of pro- 
tection. Because not everyone 
needs to know all the data on a 
given level, levels are further di- 
vided into compartments. Thus, a 
classification or security level is a 
combination of a sensitivity level 
designation and a set of compait- 
ment designations from that level. 
People are cleared to access secu- 
rity levels of increasing sensitivity 
and restriction by background in- 
vestigations of increasing detail 
and cost. 

For example, suppose a collec- 
tion of computing devices is run- 
ning at two different security lev- 
els — confidential and secret. 
One is a terminal that sends and 
receives data at only the confiden- 
tial level. It connects directly to a 
host on which all computing is 
confidential, so the terminal and 
host are protected only to confi- 
dential and their operators are all 
cleared to confidential. Similar 
terminal-host systems operate at 
secret. 


here is also a data base 
machine containing 
both confidential and 
secret data, but run- 
ning “‘system high” — 
that is, all data process- 
ing in the system is 
treated as having the 
same security level as 
the highest level in the 
system. Therefore, the data base 
machine can only be accessed by 
secret users. Any attached device 
must be protected and their oper- 
ators cleared to the secret level, 
even if they only need to access 
confidential data. 

A machine trusted to maintain 
separation between data of differ- 
ent security levels would be more 
useful. This would allow multilev- 
el operation in which a system 
concurrently stores and processes 
data of different security levels, al- 
lows concurrent access to data by 
users having different security 
clearances and automatically 
maintains proper separation be- 
tween the levels. A system is mul- 
tilevel if the creeiaan between 
two security levels passes through 
the system. 

Suppose there is a multilevel 
data base machine with both con- 
fidential and secret data. Some 
terminals are protected up to the 
secret level and their operators 
have secret clearances. Most ter- 
minals and operators, however, 
are at the confidential level. This 
reduces security costs significant- 
ly. 

Next, suppose a local-area net- 
work is installed to gain distribut- 
ed computing system advantages. 
The local-area network replaces 
all direct connections between 
terminals and hosts. A local-area 
network is a system that concur- 
rently stores and processes data of 
different security levels and al- 





lows concurrent access to data by 
users having different security 


clearances. The local-area net- 
work is now in multilevel opera- 
tion, but is it multilevel secure? 
Can it be trusted to maintain sepa- 
ration between security levels? If 
not, the local network must oper- 
ate system high. This entails pro- 
tecting all attached devices and 
clearing all users to secret, which 
would greatly increase security 
costs. 

A local-area network that acts as 
though each connection between 
users is protected in its own pri- 
vate local-area network is needed. 
This is hard to build, partly be- 
cause there are many security 
problems. 

These problems fall into four 
categories. First, data may leak out 


of the local-area network, reveal- 
ing secrets. Second, data may leak 
in, destroying user data integrity 
or disturbing local network opera- 
tions. These threats are called pas- 
sive and active wiretapping. Pas- 
sive wiretapping involves observ- 
ing the data stream, but not modi- 
fying it. The passive wiretapper 
can read user data and also ana- 
lyze local-area network control 
data and traffic statistics to make 
inferences about users and user 
data. Active wiretapping means 
modifying the packet stream for 
various effects. 

The third and fourth problems 
are access control and level con- 
trol. These threats involve incor- 
rect operation and unauthorized 
use of an interface unit. Access 
control has two forms. Partial ac- 
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cess control means that the local- 
area network delivers data to a 
user only if the data is addressed 
to that user. This control requires 
that: 

e A source interface unit that 
receives data for transport from its 
attached user knows with certain- 
ty the destination address of the 
data and correctly places the ad- 
dress in the packet. 

e The local-area network keeps 
packets separated — not mixing 
data and/or an address from two 
different packets. 

e The local-area network pro- 
tects the address against change 
while the packet is in transit. 

e Every interface unit can posi- 
tively identify its attached user. 

e No interface unit delivers a 
packet received from the local- 
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area network transport medium to 
its attached user unless the packet 
is so addressed. 


evel control has two 
forms. Destination level 
control means the local- 
area network delivers 
data only if the data’s se- 
curity level is less than 

ial to the security 
level of the destination 
user. Again, the local- 
area network must meet 

five requirements: 

e Asource interface unit knows 
with certainty the security level of 
data received for transport and 
correctly places the security label 
in the packet 


e The local network keeps 
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packets separated, not mixing 
data and/or a security label from 
two different packets. 

e The local network protects 
the security label against change 
while the packet is in transit. 

e@ Every interface unit knows 
with certainty the security level of 
its attached user. 

e No interface unit delivers a 
packet received from the local- 
area network transport medium to 
its attached user unless the pack- 
et’s security label is less than or 
equal to the security protection 
level of its user. If this test is 
strengthened to disallow the “‘le: 
than,” it is called strong destina- 
tion level control. 

Source level control means that 
a local network accepts a packet 
for transport only if the security 
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level of the packet is greater than 
or equal to that of the source user. 
There are two local-area network 
security problems: separating user 
data of different security levels 
and protecting data against wire- 
tapping. Level separation is most- 
ly an interface unit problem, and 
wiretapping is mostly a medium 
problem. There are four ap- 
proaches to separating data, and 
there are two approaches to pro- 
tecting data from wiretapping. 
Separate local-area networks 
-ombined with physical security 
can guarantee separation. But 
with this method, network inter- 
operability between levels is im- 
possible. Furthermore, if many se- 
curity levels are in use and if many 
users need access to many levels, 
this method can multiply costs by 
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the number of security levels. 
This method's technical simplic- 
ity, however, can make it less ex- 
pensive and less risky than other 
methods if the users’ security lev- 
els overlap only slightly. 

Physical channels are created at 
the electromechanical layer. Elec- 
trically, for example, separate ra- 
dio frequencies can be used with 
a broadcast access method on a 
cable bus. This method has physi- 
cal limits on how many channels 
can be made, requires special care 
to prevent one channel from in- 
terfering with another and has a 
lower transmission speed per 
channel and a lower total band- 
width per system than when there 
is a single large channel. Mechan- 
ically, each interface unit can be 
attached to several different me- 
dia — such as several different 
physical cables, one for each se- 
curity level to which the attached 
user is cleared. This increases in- 
vestment cost. 

An interface unit attached to 
several cables or channels is a 
bridge — a device through which 
packets can travel between two 
separate local-area network user 
communities. When the commu- 
nities have different security lev- 
els, the bridge must be trusted to 
prevent any data from flowing 
from a higher to a lower level. 


computing device is 
trusted when its 
hardware and _ soft- 
ware have been spe- 
cially treated to en- 
sure that it will not 
inadvertently or ma- 
liciously move data 
to a different securi- 
ty level. There are 
increasing degrees of trust, which 
in turn have increasing costs. 
When a bridge is trusted to allow 
data to move between security 
levels, particularly downward, it is 
called a guard. 

In a local-area network, a wire- 
tap is equivalent to an unautho- 
rized and presumably clandestine 
interface unit attached to the me- 
dium. One way to prevent wire- 
taps is to make all attachments im- 
possible, whether mechanical or 
electromagnetic. Prevention must 
extend over the entire local-area 
network body including medium, 
interface units and any access line 
from the interface unit to the us- 
er’s security perimeter. 

Sometimes protected wire can- 
not be used, particularly with an 
intangible medium. When possi- 
ble, it is almost always expensive 
and inconvenient. Even in modest 
structures, much cable is needed 
for full coverage, yielding the ad- 
vantage of no restrictions on user 
equipment location. Sealing a ca- 
ble in welded conduit plugs many 
leaks, but it is hard to maintain 
and must be inspected regularly. 
It cannot be routed through con- 
cealed spaces without additional, 
expensive tamperproofing. 

The alternative to protected 
wire is encryption — concealing 
the meaning of data by changing 
the intelligible plaintext into un- 
intelligible ciphertext. The en- 
cryption algorithm is assumed 





known to all, but its operation can 
be varied radically by changing 
the key, a relatively short charac- 
ter string that is kept secret. 


ncrypting packets be- 
tween interface units 
prevents passive wire- 
tapping, but attacks can- 
not always be detected. 
Combined with a reli- 
able transmission proto- 
col, encryption can de- 
tect and counter active 
wiretapping, although 
attacks cannot always be prevent- 
ed. The active encryption method 
is well-known for communica- 
tions in general and is on its way 
to standardization. Like protected 
wire, active encryption is expen- 
sive and inconvenient in anything 
but a trivial local-area network. 
However, when properly _in- 
stalled, it can also separate securi- 
ty levels. 

In the next method, the inter- 
face units split a single physical 
channel into logical subchannels. 
By definition, this method sends 
plaintext on the medium, so phys- 
ical protection for the medium 
and protection for the interface 
units and their users are required. 
Each interface unit is trusted to 
enforce level control. It should 
also enforce simple access con- 
trol, but if it does not, the worst 
that can occur is a need-to-know 
violation within the granularity of 
the defined security levels. 

A design has been proposed for 
a trusted interface unit with three 
variations. The first is a single-lev- 
el trusted interface unit. It has a 
security processor inserted into 
the interface unit protocol struc- 
ture between the link layer (ISO 
OSI Layer 2) and the network lay- 
er (ISO OSI Layer 3) processors. 

The security processor enforces 
both strong source-level control 
and strong destination-level con- 
trol on all packets going to or 
coming from the user device. It is 
assumed that the user device runs 
system high. All data sent by a 
user is automatically labeled by 
the security processor with a fixed 
security level, and no packet is de- 
livered to the user unless it is so 
labeled. Thus, none of the proto- 
col processing above the security 
processor layer is multilevel. 

It is assumed that physical pro- 
tection and check sums prevent 
the label from being changed in 
transit. The security processor 
would be implemented in a cus- 
tom chip with the security level 
burned into it. The physical and 
link layers could also be built that 
way. Together, this hardware is 
fairly simple, so the designers be- 
lieve it would be relatively easy to 
trust. 

With single-level trusted inter- 
face units, a simple multilevel lo- 
cal-area network can be built. 
Overall, the local-area network 
operates multilevel, as do all the 
trusted interface units, because 
they access all the packets on the 
medium. However, any single 
connection between users is sin- 
gle-level. Successful development 
and accreditation of a simple mul- 
tilevel local network would be a 


big step in the DP security field. 

If a local-area network has trust- 
ed interface units operating at 
more than one level, the medium 
still needs system-high protec- 
tion. In many cases, only a small 
percentage of users are at the 
highest security level, so much 
would be spent on the medium to 
protect little. The designer’s solu- 
tion is to break the local-area net- 
work into zones that differ in se- 
curity level and are connected by 
bridges. 

Suppose all secret users in a 10- 
floor building are moved to the 
tenth floor. Two physically sepa- 
rate local network cables are in- 
stalled, one for the tenth floor and 
one for all other floors. All inter- 
face units on lower floors are 
trusted interface units at the low 
level. The tenth floor has some in- 
terface units at each level. The ca- 
bles are joined with a bridge, 
which has physical and link layer 
protocol processors for each cable 
with a single low-level security 
processor in between. 

The bridge is like two cut-down 
trusted interface units placed back 
to back. The cables and their trust- 
ed interface units are a single ad- 
dress space, and the bridge trust- 
ed units are modified to accept 
and pass across the bridge every 
low packet with an address on the 
other cable. 

The break is now transparent to 
the users. The connections that 
can be made between users are 
the same as if a single medium 
with trusted interface units had 
been used, but the requirements 
for physical protection are greatly 
reduced. Bridges are for connect- 
ing zones that are close together. 
For widely separated zones, half- 
bridges connected by an encrypt- 
ed wire that is not part of the lo- 
cal-area network medium have 
been suggested. 


he bridge will proba- 
bly experience perfor- 
mance problems. Al- 
though it can be called 
simply a bridge, it is 
really a gateway be- 
tween two networks. It 
will experience con- 
gestion and other in- 
ternet gateway prob- 
lems. A.gateway needs protocols 
above the security processor layer 
to handle these problems. Adding 
a third-level or network-level pro- 
tocol to the bridge will make it 
much harder to trust. 

Suppose the terminal interface 
units on the secret users are 
changed to enforce only weak lev- 
el control. Low users can now 
send data to secret users, which 
could be very useful. However, a 
low user cannot know whether a 
message is received because low- 
to-secret flow is strictly one-way. 
Not even acknowledgments can 
return, so a reliable transport pro- 
tocol, like a telecommunications 
protocol that sends back acknowl- 
edgment packets, cannot be used. 
The user is restricted to unac- 
knowledged and potentially unre- 
liable datagram service. 

To allow reliable but limited in- 
teraction between zones, a guard 
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can be built. It attaches to the se- 
cret zone cable by two interface 
units-— one low and one secret. 
The guard intercepts secret ac- 
knowledgment packets bound for 
the low zone and changes their 
security label to low. Constructing 
such a guard is a current research 
problem that involves many secu- 
rity issues. 

The second trusted interface 
unit variation is a variable-level 
trusted interface unit. It has a 
manual switch to allow the user to 
change the trusted interface unit 
security level. This trusted unit for 
terminals allows access of differ- 
ent hosts at different security lev- 
els. This useful feature, however, 
offers no guarantee that all memo- 
ry in the terminal is erased before 
the security level is lowered. 

The third variation is a multilev- 
el terminal interface unit. Its secu- 
rity processor makes sure that se- 
curity labels are within a certain 
range — from lowest to highest. It 
delivers packets to the user if the 
labels are not above the highest 
level and transmits packets if they 
are not below the lowest level. It 
assumes that the user is secure 
over the levels lowest to highest 
and trusts the user to tell it the se- 
curity level of packets sent by the 
user. 

The multilevel terminal inter- 
face unit is much harder to build 
than the single-level or variable- 
level unit, because protocol layers 
above the security processor must 
also be trusted. 


The logic of Levels 3 and 4 gen- 
erally involve 10 times more in- 
struction than Levels 1 and 2. The 
cost of verifying such a terminal 
interface unit must be weighed 
against its benefits. For now, no 
certified multilevel user devices 
are available, so the benefit is nil. 


ocal-area network, phys- 
ical channel and logical 
channel methods need 
additional protection to 
prevent wiretapping. 
When the medium car- 
ries plaintext, protec- 
tion means physically 
preventing access. The 
protected wire method 
is sometimes impossible to use, 
sometimes impractical and usual- 
ly expensive. The alternative is to 
encrypt. A user could encrypt be- 
fore handing data to an interface 
unit, but it is assumed that an in- 
terface unit receives cleartext 
from the user and is responsible 
for all encryption. 

Suppose a local-area network 
has two interface units with secret 
users and two with low users. The 
interface units with secret users 
share an encryption key that only 
they know. They use the key to 
encrypt all user data. This not only 
protects the secret data against 
disclosure to wiretappers, but also 
protects it from users on other in- 
terface units. The interface units 
with low users have a second se- 
cret key to encrypt their traffic. 
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The combined encryption sepa- 
rates the two security levels on the 
local network. 


s with single-level 

trusted interface 

units, the local net- 

work offers simple 

multilevel security. 

The trusted interface 

unit hardware and 

software are trusted 

not to disclose clas- 

A sified data by put- 

ting it into the medium as plain- 
text, but. unlike the trusted 
interface unit case, all local-area 
network components are com- 
pletely single-level. Each trusted 
interface unit has access to plain- 
text user data of one security lev- 


el, and the medium holds none. 
This makes such a local-area net- 
work less expensive to certify. 
The local-area network en- 
crypts the user data, but what 
about the local network control 
data, particularly the source and 
destination addresses in each 
packet? Unless control data is en- 
crypted, a wiretapper can analyze 
it, which might provide informa- 
tion that is as or more valuable 
than the plaintext user data. En- 
crypting addresses increases trust- 
ed interface .unit computing in 
two ways. First, each trusted inter- 
face unit decrypts at least the des- 
tination. address of every packet 
on the medium in real time. De- 
crypting with the wrong key ei- 
ther produces the wrong-address 
or an accidentally correct address 
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and dial back-up operation over two-wire leased- 
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Write for our free catalog, Anderson Jacobsan, 
Inc., 521 Charcot Avenue, San Jose, California 95731. 
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detected by a header check sum. 

Second, a trusted interface unit 
might hold more than one key un- 
der which it might receive a mes- 
sage. If so, it decrypts each packet 
addressed to it once, on the aver- 
age, for each two keys it holds. 
Worse, it decrypts each packet not 
addressed to it with every key it 
holds. To avoid this, trusted inter- 
face units can encrypt in two 
steps. Control data is encrypted 
with a key held by all interface 
units at the same security level, 
and user data is encrypted with a 
different key unique to the con- 
nection. Each trusted interface 
unit then decrypts every passing 
packet only once to try to see the 
address, and control data is con- 
fined to its security level. 

This scheme can also help a 
trusted interface unit communi- 
cate with two other trusted inter- 
face units that are at the same sen- 
sitivity level, but in different 
compartments. First, the trusted 
interface unit encrypts the user 
data’ with a key assigned to all 
trusted interface units with the 
same compartment subset. Then 
it encrypts the local-area network 
control data with a different key 
assigned to trusted interface units 
with the same sensitivity level. 

With headers encrypted, a wire- 
tapper still can analyze the fre- 
quency and size of packets. The 
usual approach to this problem for 
a point-to-point communications 
line is to send a continuous 
stream by filling gaps in user data 
with dummy data and encrypt the 
entire stream. This contradicts a 
major aim of packet-switching 
schemes; channels are allocated 
as needed to improve channel uti- 
lization compared with circuit 
switching or message switching. 

Encryption has costs for key 
generation, distribution, installa- 
tion and maintenance.’ In the 
worst case, in a network with N 
trusted interface units, each trust- 
ed interface unit must store a file 
of N-1 keys, one for each of the 
other units. To avoid this storage 
and the attendant problem of up- 
dating the distributed and repli- 
cated key data base, a network can 
use a key distribution center that 
distributes keys only as needed. 
Each trusted interface unit then 
stores one master key that pro- 
tects that unit’s communications 
with the key distribution center. 


ey distribution is a 
form of overhead. If 
an interface unit re- 
quests a new key for 
each session, over- 
head becomes sub- 
stantial as sessions 
become shorter, 
tending toward the 
extreme of only a sin- 
gle transaction message per ses- 
sion. At least three different meth- 
ods exist to reduce calls on the 
key distribution center. 

First, interface units can store 
and reuse working keys subject to 
limits that prevent cryptanalysis. 
Second, in a public key cryptosys- 
tem, the public keys can be listed 
and widely distributed in a direc- 
tory. Third, a working key can be 


generated for each transaction by 
the source interface unit and sent 
along with the transaction mes- 
sage but protected with a separate 
master key. The working key may 
even be derived from the mes- 
sage. For example, the message 
may be selectively encrypted, 
with the unencrypted portion de- 
termining the key for encrypting 
the rest. 

Early proponents of public key 
cryptosystems felt these systems 
would not need the secure initial 
distribution of master keys need- 
ed in a conventional cryptosys- 
tem. That is not so. Ina public key 
cryptosystem, there must be a way 
to authenticate public keys when 
they are posted in the public di- 
rectory. Otherwise, one party can 
pose as another. 

So key distributed systems in 
both conventional cryptosystems 
and public key cryptosystems 
need an initial out-of-channel ex- 
change to establish a master key. 
Of course, any key distribution 
center must be trusted at least to 
the same degree that encryption is 
being relied on to provide securi- 
ty separation. Constructing such a 
key distribution center is a current 
research problem that involves 
many security issues. 

Someone who buys and installs 
a secure local-area network today 
has few choices. Either the local 
network runs system high or uses 
a combination of physical separa- 
tion of security levels and protect- 
ed wire. This implies that the me- 
dium must be tangible. In the 
next year, commercial interface 
units with data encryption stan- 
dard (DES) encryption, end-to- 
end encryption and key distribu- 
tion algorithms probably will be 
sold. But the buyer of a DES local- 
area network should be wary 
about the degree of formal trust 
that can be placed in it. That is, a 
local-area network using DES for 
end-to-end encryption looks easy 
to build, but the process of defin- 
ing, quantifying and assuring its 
security properties is extremely 
difficult. 

Looking ahead three to five 
years, trusted interface units, with 
or without encryption, will be 
commercially feasible from a 
technical viewpoint. How many 
are offered for sale will depend 
on demand; so far, the commer- 
cial market for computing security 
gear has been sluggish. 

If someone buys now, but plans 
to buy better security technology 
later, there is little that can be 
done to prevent scrapping the first 
system when installing the sec- 
ond. Today’s media, of course, are 
likely to have a long life. As new 
uses rapidly consume bandwidth, 
media will likely be augmented or 
duplicated, not ripped out and re- 
placed. But it is not likely that 
many of today’s interface units 
will be able to oe upgraded or ret- 
rofitted for advanced security 
technology. This does not mean 
that interface units will be thrown 
out. No one ever has enough of 
them, and the older ones will sup- 
port applications that do not need 
strong security. 

Shirey is a group leader at The 
Mitre Corp. in McLean, Va. 
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continues to be negative rather 
than positive. 

Second, no carrier among many 
in the evolving telecommunica- 
tions industry was given a: legal 
monopoly. Thus, any monopoly 
that ever existed in the industry 
was de facto, created at the suffer- 
ance of the federal government 
and based on political and techni- 
cal circumstance. Third, telecom- 
munications services and technol- 
ogy were, until the recent era, 
homogeneous, based on large- 
scale technologies and favoring 
large enterprises providing inte- 
grated services. 

At any given time, the industry 
structure in the U.S. is a product of 
the balance among technological 
forces, market demand and public 
policy. When technology is pas- 
sive and demand is stable, public 
policy encourages stability. When 
technological change is rapid 
and/or demand for new services 
is growing, public policy is forced 
to provide for accommodation, 
subjecting the industry structure 
to substantial change. These 
forces for dynamic change have 
governed and will continue to 
govern the telecommunications 
industry, and any analysis and 
forecast must take them into ac- 
count. 


n the earliest days of the in- 
dustry, a conflict arose between 
those who would vest a single en- 
tity with statutory monopoly pow- 
er subject to government regula- 
tion and those who would allow 
free competition to reign su- 
preme. The fact that neither was 
chosen in the end made it inevita- 
ble that the industry structure 
would be subject to pressure to 
change. The fact that competition 
was suspended between 1912 and 
1968 is less a testimonial to a gov- 
ernment policy in favor of monop- 
oly than it is to the lack of emer- 
gent technologies that would 
impact the old order. 

By 1968, however, all of this 
had changed. Competitors found 
a means of attacking the old or- 
der. This attack was made possi- 
ble by the very stability of the 
then-existing structure. Thus, in a 
litany of regulatory decisions and 
court cases now well-known by 
even the most casual observer, the 
long-standing telephone’ compa- 
ny monopoly on equipment was 
struck down. Private microwave 
networks were allowed; emerging 
satellite telecommunications sys- 
tems were specifically; entrusted 
into competitive hands; classes of 
carriers in the form of resellers 
and the value-added service pro- 
viders were allowed to emerge; 
and, finally, control cf the entire 
process was wrested: away from 
the Federal Communications 
Commission (FCC), and competi- 
tive, public-switched, long-dis- 
tance service providers were al- 


be industry 


structure in the U.S. is a product 
of technological forces, market 
demand and public policy. 


lowed to enter the 
telephone market. 
These changes, however, were 
incremental and in many ways ac- 
cidental. None of them was part of 
any planned exercise in national 
policy aimed at establishing a 
new, presumably more efficient, 
beneficial industry structure. As a 
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result, the current industry struc- 
ture is out of alignment. Changing 
technologies and resultant 
changes in customer demand and 
public policy have impacted dif- 
ferent segments of the old struc- 
ture unevenly. The once-unified, 
universal telephone industry has 
thus been fragmented into several 
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programs, existing hardware 
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Memorex is reliable. We 
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reliable products in the industry. 


Backed by a worldwide net- 
work of Memorex personnel 
dedicated to excellence. From 
production at headquarters to support in the 


field, you can count on us. 


Memorex is user-friendly. Comfortable 
operators are more productive. So we led the 
industry by introducing a monitor that tilts so 
you don't have to. Our non-glare, smudge 
proof screen reduces eye fatigue. An operator 
information line Keeps users aware of error 
conditions and helps reduce mistakes. 
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market segments — two very 
competitive, one a little competi- 
tive and one not competitive at 
all. 

In general, these market seg- 
ments are the customer premises 
market, the customer premises 
network market, the local services 
market and the long-distance na- 
tional services market. Most firms 
are active in only one of these 
market segments, some in a cou- 
ple and a few in all four — for ex- 
ample, GTE Corp. Because of the 
uneven development of change 
and limitations of the regulatory 
process, these market segments 
have come to be viewed by many, 
in and out of the industry, as sepa- 
rate marketplaces for equipment 
and services. Indeed, public poli- 
cy process itself, implemented in 


Memorex is a leader. We're the only plug- 


compatible vendor with seven colors and 


graphics. And, our colors are crisper, cleaner 
and always in focus. By design, there is no 
need to perform time consuming convergence 
routines or to worry about magnetic fields that 
may interfere with the clarity of the display. 
Memorex is productive. Graphics displayed 
on Our screens allow you to absorb informa- 
























an incremental m.anner, has tend- 

ed to force such a separation. 
Furthermore, in recognition of 

the incremental nature of key 


public policy decisions, there 
have been several attempts at 
broader based public policy rec- 
onciliation. The aim fk hich pro- 
ceedings, although rarely publicly 
stated, is to rationalize previous 
incremental decisions via a more 
comprehensive statement of pub- 
lic policy. 

The two most important such 
global decisions to date are the 
FCC’s Computer Inquiries I and 
II and the Justice Department’s 
settlement of the AT&T antitrust 
case. 

In Computer Inquiries I and II, 
the FCC sought to make overall 
comprehensive policy sense out 


tion, spot trends and make decisions faster. 
Memorex is economical. Along with being 
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tis a mistake to 


view the current fragmented 
structure of the telecommunications 
industry as permanent. 


of changes wrought upon the in- 
dustry by changing technologies, 
changed demand for services and 
the piecemeal regulatory re- 
sponse to those forces. Obviously, 
had it been possible for the FCC 
to refuse to make any change in 
the telecommunications industry 
structure, there would be no need 
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for either computer inquiry. 
Moreover, the structural com- 
ponents of both final decisions, 
particularly that of the Second 
Computer Inquiry, are found in 
contemporaneous FCC decisions 
on matters such as resale and in- 
terconnection of terminal equip- 
ment. As a result of Computer II, 


and conserve energy. 
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the FCC — perhaps in excess of 
its limited authority — chose an 
industry structure that would al- 
low the entry of new services and 
new carriers, while hoping to sus- 
tain the existing infrastructural 
network without significant 
change or adverse public impact. 

In the second of these actions, 
the Justice Department and the 
federal court attempted to do ap- 
proximately the same _ thing. 
While other federal courts have 
been active throughout the centu- 
ry in the telecommunications in- 
dustry, particularly in overturning 
and upholding FCC regulatory de- 
cisions, the court in the AT&T 
case was poised to play a much 
more significant role. 

The modified consent decree 
in the AT&T case orders the cre- 
ation of a new telephone industry 
structure. This structure divides 
the industry between long-dis- 
tance service providers, local ser- 
vice providers (although some 
‘local’ areas include entire 
states) and telecommunications 
equipment providers, generally in 
keeping with the structure created 
by the FCC and technology itself. 

While this structure is not as 
neat and tidy at present as the 
court and the Justice Department 
would like it (primarily because 
the court did not have jurisdiction 
over that small percentage of the 
telephone industry not controlled 
by AT&T), there is no mistaking 
that the proposed fragmented 
structure is the competitive struc- 
ture preferred by the Antitrust Di- 
vision of the Department of Jus- 
tice. 

While it is natural to view the 
present as future, it is a mistake to 
view the current fragmented 
structure of the telecommunica- 
tions industry as permanent. Cur- 
rently, the U.S. telecommunica- 
tions industry is in the eye of the 
storm. While significant change 
has taken place — much of which 
would have seemed impossible to 
even radical procompetitive 
forces in 1968 — what has hap- 
pened to date is nothing com- 
pared with what will happen in 
the next 15 years. 


good part of this 
change will be incremental and, 
like all incremental change, in- 
consistent and painstakingly slow. 
Before the forms and the structur- 
al procedures for this change can 
be discussed, however, present 
pressures building for that change 
must be examined (see Figure 1 
on Page 81). 

These pressures are threefold 
— technological, market demand- 
based and economic. Political fac- 
tors, while present, are not a cata- 
lyst for change: In this structure, 

Olitical forces inhibit rather than 
oster, restrict rather than free and 
delay rather than facilitate. Thus, 
while political forces will surely 
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enter this equation, their 
ultimate entry can only be 
viewed as a_ disruptive 
force. 

On the technological 
side, significant strides are 
being made to foster the 
digitalization of telephone 
networks. Principally, 
these involve evolutionary 
changes in transmission 
media, particularly’ ad- 
vances in fiber-optic ‘tech- 
nology and the introduc- 
tion of digital switching 
into. analog networks. 


These promise to make ex- 
isting telecommunications 
systems substantially more 
flexible, especially with 
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occur in the user facilities 
market. The rapid intro- 
duction of low-cost infor- 
mation processing systems 
is particularly important, 
especially in business and 
manufacturing —environ- 
ments. The introduction of 
local-area networks in lieu 
of or in addition to cus- 
tomer premises wire is 
also important. 


inally, more and 
more users require sophis- 
ticated data communica- 
tions services for access to 
multiple data bases and 
various data collection/ 
compilation services. It is 
often less expensive and 
technologically advanta- 
geous to integrate such 
services into shared facili- 
ties within network service 
structures. 

To date, each of these 
factors has evolved in a se- 
mivacuum. The local-area 
network market, for exam- 
ple, has tended to evolve 
without significant ad- 
vances in telephone trans- 
mission technology. The 
transmission network in 
the past has done more to 
impede than to assist intro- 
duction of data communi- 
cations services. 

Fragmentation and sep- 
aration of services cannot 
survive much longer. The 
forces of technology cou- 
pled with demand will 
force increasing integra- 
tion of transmission and 
information processing 
services. In anticipation of 
such integration, the tele- 
communications industry 
has coined the term inte- 
grated services digital net- 
work (ISDN). 

The emergence of 
ISDNs presents a new con- 
cept in telecommunica- 
tions services. Indeed, it 
can reasonably be con- 
cluded that such networks 
are not telecommunica- 
tions networks, but rather 
embody a wholly new ser- 
vice — the marriage of 
transport services with a 
wide variety of what AT&T 
calls user applications. 

Under such a scheme, 
visible distinctions be- 
tween voice and data ser- 
vices, as well as between 
services external to the 
network and those provid- 
ed within it, would be lost. 
Network access would be 
transparent to users with 
information collection, 
storage and _ processing 
functions situated where 
efficiency or user needs 
dictate. Multiple networks 
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owned by users, provided by car- 
riers or working together will in- 
terconnect a full range of digital 
terminal devices within an office, 
within a city, nationally and inter- 
nationally on a fully switched ba- 
sis. 

Within any given nation, multi- 
ple network service providers may 
provide services to all or most 
segments of the market either to- 
gether, in competition or both. 
They will provide intelligent net- 
works that facilitate efficient in- 
formation exchange between us- 
ers and/or provide information 
services themselves — particular- 
ly in the form of data storage and 
data base services. 

The technological barriers to 
such networks are complex but 
easily overcome with time. A key 
technological problem is the de- 
velopment of network interfaces 
and interoperability standards be- 
tween either national networks or 
among national networks in an in- 
ternational environment. 

Interfaces fall into two catego- 
ries. The first category is external 
interfaces — that is, interfaces be- 
tween the network and other net- 
works or between the network 
and users. The second category 
encompasses intranetwork inter- 
faces that harmonize various com- 
ponents of integrated universal 
networks. In countries where a 
single telecommunications ser- 
vice provider furnishes all aspects 
of the end-to-end network, from 
customer premises wire to long- 
haul transmission, the second cat- 
egory is strictly a carrier concern. 

In other countries, where for 
political reasons, a more frag- 
mented ownership and control is 
desired (such as in the U.S.), the 
various components of an end-to- 
end network must be melded to 
retain the independence of sepa- 
rate service providers while at the 
same time augmenting network 
integration. 

Conversely, integrating user fa- 
cilities — ranging from local-area 
networks and sophisticated pri- 
vate branch exchanges to single 
terminals — into the network is a 
problem confronting all network 
planners. However, the complex- 
ity of this problem will vary de- 
pending on the class of users con- 
nected to the network and the 
kind of use made of the network 
services. The degree to which us- 
ers will be allowed to control the 
nature of network functions and 
services will inevitably determine 
the degree to which users will be 
allowed to sell information ser- 
vices obtained from the integrated 
network to other so-called sub- 
users. 

Such integrated, interoperable 
digital networks embodying infor- 
mation service technologies may 
be available soon. However, the 
technical aspects of such systems 
must be subject to the political 
and legal framework within which 
they are created. This framework 
will determine the speed with 
which enhanced telecommunica- 
tions/information services are in- 
troduced in the U.S. and other na- 
tions. 

It is certain that the develop- 
ment of this political, legal frame- 
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Figure 1. Integration of Computer and Telecommunications Technology 


work over the next two decades 
will be subject to forces similar to 
those that have shaped the indus- 
try to date. Hence, in the develop- 
ment of these future networks, 
one must look to the interests of 
technological advance with politi- 
cal, legal and regulatory forces in- 
teracting with each other at mullti- 
ple levels. 

The first level will be, as in the 
past, focused on the day-to-day 
regulatory activities of the FCC 
and the courts. Within this frame- 
work, two distinct interests are 
represented, those of integrators 
and those of disintegrators. 

Forces for disintegration seek 
to assure fragmentation of the 
overall network in order to pro- 
vide maximum subinterfaces be- 
tween and among multiple net- 
works. In a disintegrated scheme, 
transparent interfaces would be 
required between local and long- 
distance networks, between local 
networks and customer premises 
networks and between customer 
premises networks and customer 
premises equipment. Through 
this fragmented structure and 
through restrictions on network 
services, disintegrators seek to 
maximize service opportunities 
for network users who are also in- 
formation service providers. 

The integrators are on the other 
side. The obvious goal of integra- 
tors is to maximize network effi- 
ciency by minimizing the number 
of transparent interfaces and by 
maximizing the integration of ad- 
vanced information services into 
the digital network rather than 
into the nodes of that network. 

Internationally, the monopoly 
postal and telecommunications 
authorities represent maximum 
integrators. Domestically, integra- 
tors vs. disintegrators are more 
difficult to categorize. Eventually, 
most large information and com- 
munications service providers 
must seek integration to maxi- 





mize their economies of scale ad- 
vantage. Nontraditional informa- 
tion and _ telecommunications 
firms must seek disintegration. 
The actual decisions at this first 
level, however, will not be so 
broadly focused. Decisions must 


continue to be incremental — ser 
vice by service, standard by stan 
dard, interface by interface. It is 
only later that a broader policy of 
integration or disintegration will 
become clear 
This overall 


policy decision 
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will be made at a second higher 
level of policy making. At this lev- 
el, the regulators and/or the 


courts pause to make sense out of 
past incremental decisions. With- 
in this context, Computer Inqui- 
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ries III, IV or more can be expect- 
ed to emerge over the decade. 

At the same time, the U.S. Dis- 
trict Court for the District of Co- 
lumbia will implement the settle- 
ment of the AT&T antitrust suit. 
This process will keep the indus- 
try structure in doubt — if not tur- 
moil — for years to come. Finally, 
Congress will occasionally come 
forward when particularly upset 
with the actions of any of the oth- 
er major parties. 

Out of this process, the tele- 
communications structure of the 
90s will emerge. The process it- 
self will be evolutionary — not 
revolutionary — and it is unlikely 
that individual users will notice 
significant changes in the avail- 
ability of services from year to 
year. The two regulating mecha- 
nisms of this policy process are 
market forces — that is, the de- 
mand generated for the kinds of 
services contemplated in such 
new advanced networks and tech- 
nological advances that provide 
cost incentives for the introduc- 
tion of new transmission-switch- 
ing and terminal technologies. 
These elements will play against 
each other, enforcing the incre- 
mental decisions that provide the 
basis for change and other policy 
decisions that provide the founda- 
tion for new industry structures. 

It should be noted that deregu- 
lation has not been mentioned as 
a driving force for change in the 
telecommunications industry. 
There are two reasons for this. 
First, there has been very little ac- 
tual deregulation in the industry: 
There has merely been an alter- 
ation in regulations or a conform- 
ing of regulations to meet new 
technological situations. 

It could be argued that there is 
more regulation today than there 


was prior to 1968. The final deci- 
sion in Computer II has created 
the framework for significant reg- 
ulation in many aspects of the 
telecommunications industry for 
the foreseeable future. This is par- 
ticularly true in distinctions be- 
tween enhanced vs. basic services 
and the development of intercon- 
nection interfaces between en- 
hanced service providers and the 
basic network. 

Secondly and perhaps more im- 
portantly, deregulation of this in- 
dustry is not seen as a meaningful 
option in the foreseeable future. 
Even under the most optimistic 
scenario from the deregulatory 
point of view — where the disin- 
tegrators are successful in creat- 
ing technical separations between 
various network functions so that 
multiple competitors arise within 
each network function — a resid- 
ual referee must ensure contin- 
ued disintegration. Obviously, if 
the integrators gain the upper 
hand, serious questions will be 
raised about the survivability of 
more than a handful of service 
providers — certainly not more 
than two or three. Such a small 
level of competition in an indus- 
try so vital to future U.S. economic 
growth will require continued 
market administration by a nation- 
al authority. 

Thus, while continued empha- 
sis on deregulation of some mar- 
ket segments is foreseeable, a fu- 
ture in overall deregulation 
characterized by the elimination 
of the regulatory mechanism is 
not foreseeable. 

Currently, on a macroscale, the 
U.S. seems to be determined to 
maintain maximum competition 
in the provision of long-haul tele- 
communications services and full 
competition in the information 
processing, storage and retrieval 
and equipment markets. This em- 
phasis on maximum competition 
requires a disintegrated approach 
in the introduction of new tele- 
communications services. This 
scenario has its foundation in the 
Computer II decision, its subse- 
quent supporting decisions by the 
FCC, the Modified Final Judg- 
ment in the AT&T antitrust case 
and continuing decisions of the 
federal court in the implementa- 
tion of the judgment. 

Under this scenario, the tele- 
communications/information ser- 
vices industry is divided into five 
generally distinct marketplaces. 
These are terminal equipment, 
customer premises networks, en- 
hanced services (data processing 
information services), local (in- 
tra-Local Access and Transport Ar- 
eas) communications services and 
national communications _ ser- 
vices. To maintain these separate 
markets, regulatory forces must 
create deep gulfs in the form of 
economic, legal and organization- 
al barriers between these markets 
and, in particular, between those 
markets deemed to be embryoni- 
cally competitive and those that 
continue to be noncompetitive or 
monopolistic. 

Such separation presumes min- 
imal integration of so-called en- 
hanced services into the basic 
telecommunications network and, 
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as such, is the antithesis of the 
ISDN concept. Such an environ- 
ment of interconnections and in- 
terfaces must be devised that al- 
lows parties external to the 
network (so-called enhanced ser 
vice providers) to use it to provide 
enhanced communications and 
information processing services 
via facilities of the core network. 
Similar interfaces will allow pri- 
vate systems, usually customer 
premises networks, to communi- 
cate transparently with other cus- 
tomer premises networks via core 
facilities. Under such a scenario, 
the ongoing implemental debate 
will have evolved around the 
structure of those interfaces and 
the components of the core net- 
work. The ultimate: goal is an 
ISDN. 

There are several ultimate side 
effects to such a policy course. 
rhe first, obviously, is the explicit 
choice of competition over effi- 
ciency. In this case, maximum 
competition would seemingly re- 
quire maximum _ inefficiency. 
Moreover, there is some question 
whether such a system, artificially 
constructed on the basis of maxi- 
mum technological inefficiency, 
can survive without strong regula- 
tory involvement. Thus, a disinte- 
grated system may also be singu- 
larly more regulated than the 
current structure 

The third side effect, presum- 
ing maximum reliability and ac- 
cessibility of the core network, 
seems to be the demise of com- 


petitive transmission networks. 
Competitive carriers must now 
evolve into enhanced service pro- 
viders, making use of the univer- 
sality and efficiency of the core 
network. Such an environment 
that would emerge over the next 
10 years is illustrated in Figure 2 
on Page 82. 

The second scenario would 
have slow incremental changes in 
the basic policy position, culmi- 
nating in the latter part of this de- 
cade with substantial changes in 
the underlying premise behind a 
competitive industry structure. 
Thus, some degree of a reintegra- 
tion of communications and infor- 
mation services would emerge in 
perhaps truncated ISDNs (note 
the plural). However, this scenar- 
io, which is more likely, involves 
the most legal and political confu- 
sion. It requires the evolutionary 
introduction of an anticompetitive 
telecommunications services sys- 
tem in the face of a policy envi- 
ronment that currently holds com- 
petition as the highest ideal. 

Under this scenario, the lines 
between the separate service seg- 
ments are slowly blurred, and in- 
creasing amounts of information 
services capabilities are integrat- 
ed into what had been a core com- 
munications network. The guise 
for such integration will be tech- 
nological efficiency coupled with 
market demand. In time, the dis- 
integrated components now con- 
templated under the AT&T settle- 
ment and the computer inquiry 
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will become increasingly reinte- 
grated. 

At first, the reintegration will be 
subtle and the debate over it ob- 
scure, for throughout the techno- 
logical reintegration process, 
there need not be economic or or- 
ganizational reintegration. On the 
contrary, a network architecture 
will emerge that is preferential to 
large information service provid- 
ers and which discriminates 
against small-scale users, resellers 
and other miscellaneous competi- 
tors. The trade-off involved in 
such a network is competition vs. 
efficiency, with the presumption 
that the most efficient. solution 
that provides for some competi- 
tion is ideal. In such an environ- 
ment, a handful of large, fully in- 
tegrated service network 
providers will develop. The exact 
number, of ccurse, is unpredict- 
able. However, it seem: incon- 
ceivable that there could be more 
than three universal integrated 
services networks. 


he ultimate irony is 
that it is more likely that new ser- 
vices generated by integration, 
enhanced information processing 
and digital communications will 
be more rapidly available in the 
semicompetitive, administered 
market environment than in the 
long-touted competitive frame- 
work. Moreover, it should be im- 
mediately pointed out that under 
either scenario, the U.S. will differ 
substantially from the majority of 
other developed nations that 
seem bound to develop single na- 
tional ISDNs, providing transpar- 
ent information processing and 
delivery services via massive data 
communications networks. Thus, 
under any scenario, terms of inter- 
connection between the U.S. and 
its international partners will in- 
evitably create some degree of 
difficulty. 

Regardless of which environ- 
ment emerges, the near future 
will be fraught with legal, techni- 
cal and regulatory confusion, a 
conflict between future possibili- 
ties and present realities. This 
confusion will result in a delay in 
the introduction of advanced ser- 
vices and an inconvenience to us- 
ers. Various factions will fight out 
their differences in technical fo- 
rums. Among these, areas of spe- 
cific importance are the intercon- 
nection standards established 
between the basic network and 
enhanced services providers and 
the categorizations used between 
enhanced and basic services — 
for example, the degree to which 
information services are embed- 
ded in the basic network. 

Similarly, an area of key impor- 
tance will be interconnect stan- 
dards, if any, between customer 
premises networks and local tele- 
phone services on one side and 
terminal equipment on the other. 


Of crucial importance is the de- 
gree to which new communica- 
tions service vendors such as IBM 
are allowed to embed advanced 
information processing services 
within their overall telecommuni- 
cations service networks. 

While we stand on the thresh- 
old of the era of truly universal, 
integrated, high-speed digital net- 
works, such primitive services as 
mere 56K bit/sec switched data 
circuits remain more a promise 
than a reality. For many years, 
high-speed data services will con- 
tinue to be the domain of rich, 
high-volume users who wish to 
connect fixed points via networks 
of actual or virtual private leased 
lines. 

However, in addition to causing 
frustration, this era of transition in 
policy formulation will create 
substantial opportunities for those 
nimble enough to ride the crest of 
the wave. The same demand that 
will inspire the industry giants to 
prepare to offer incrementally so- 
phisticated services will provide 
an opportunity for innovative re- 
sellers to make creative use of un- 
derlying basic communications fa- 
cilities. As a result, this era will 
create a sequence of new informa- 
tion service markets that will last a 
few years during the course of the 
regulatory delay and then disap- 
pear with the entry of traditional 
service providers. 

The telecommunications envi- 
ronment in the postcompetitive 
era can be viewed with a mixture 
of optimism, realism and despair. 
On the despairing side, even 
though the technology itself of- 
fers the possibility of innovative 
integrated voice, data communi- 
cations and information process- 
ing services, these innovations are 
not available andi show no sign of 
being available for actual use in 
the near future because of regula- 
tory and political barriers. 

On the optimistic side, the U.S. 
— perhaps more than any other 
developed country — has made 
great strides in understanding the 
scope of this technology and in 
developing the market for its ap- 
plication. 

Thus, as such networks evolve, 
the U.S. is better prepared to deal 
with disruption in traditional in- 
dustry structures. Moreover, the 
general reliance on market forces 
to influence the introduction of 
new technology assures that the 
eventual emerging structure will 
more appropriately suit communi- 
cations users’ needs than struc- 
tures developed in more authori- 
tative and less responsive 
regulatory environments. 

However, on the realistic side, 
one must recognize that the exist- 
ing environment of confusion will 
not reach an immediate resolu- 
tion. a 

O'Neill is vice-president and 
secretary of the Technology Anal- 
ysis Group, Inc., a consulting firm 
specializing in the integration of 
computers in  telecommunica- 
tions, in Washington, D.C. He is 
also Washington counsel for the 
law firm of Fenwick, Stone, Davis 
and West, which has offices locat- 
ed in Los Angeles, New York and 
Washington, D.C. 





SAN JOSE, Calif. — When 
Crown Zellerbach Corp.’s 
packaging arm, Flexible 
Packaging and Advanced 
Film, began a major evalua- 
tion effort defining long- 
range business direction, it 
was clear that the central 
challenge facing operations 
was not just the implemen- 
tation of a data processing 
system, but one based on 
communications network- 
ing. 

The DP system would re- 


place a manual order entry 
and Burroughs Corp. book- 
keeping machine billing 
system, integrating the two 
core business functions in- 
volved in getting products 
out the door. At the same 
time, the communications 
network would take infor- 
mation from data process- 
ing and put it into the hands 
of departments whose pro- 
duction decisions depend- 
ed on it. 

Given the organizational 


structure and sales strategy 
of Crown Zellerbach, noth- 
ing less than a computer 
network with multiple com- 
munications paths would 
make that possible. And 
when the firm went to 
match off-the-shelf technol- 
ogy with user and organiza- 
tionally structured needs, it 
became apparent that there 
was not a readily available 
solution to Crown Zeller- 
bach’s business-driven re- 
quirements. 





Both the Flexible Packag- 
ing and Advanced Film divi- 
sions deal in specialized 
product packaging that is 
manufactured to customer 
specifications and some- 
times involves highly com- 
plex precision layer de- 
signs. Production for both 
divisions is divided among 
manufacturing sites at sev- 
en locations nationwide, 
each of which maintains an 
order and billing informa- 
tion system for its.prod- > 





GETTING MORE 
FROM LESS — 


uct assignments. Within the 
framework of Crown Zellerbach’s 
business philosophy, both divi- 
sions have been granted decision- 
making autonomy with freedom 
to formulate independent sales 
strategies. The Flexible Group 
sales representatives sell within 
the immediate manufacturing site 
area, and they conduct business 
with a local-presence sales ap- 
proach. Accordingly, the sales 
function resides at the manufac- 
turing site. 

The Film Group, on the other 
hand, takes a national field service 
approach, permitting its sales 
force to cross-represent products 
from any manufacturing location. 
This strategy requires seven sales 
offices that are remote fron man- 
ufacturing sites. 


But the net result is that both 
divisions sell different products to 
the same customer — as many as 
four and five in a given time 
frame. Sales representatives from 
14 offices go through seven differ- 
ent manufacturing sites to place 
orders and originate information 
processing. And both sales forces 
are responsible for a customer’s 
total current portfolio through the 
finished status, regardless of how 
many products and manufacturing 
sites are concurrently involved. 

So when a customer inquires 
about product status, sales and 
customer representatives on one 
end have to seek out several sets 
of information from multiple per- 
sonnel and department levels at 
the other end, across manufactur- 
ing plants. Furthermore, the prog- 


ress of production phases de- 
pends on the product’s related 
information movement from one 
department’s processing on to 
others. At any point along the crit- 
ical order entry path, a communi- 
cations bottleneck of any sort im- 
pacts the whole continuum. 


or these reasons, Crown 
Zellerbach required a multipath 
communications ability — a sys- 
tem mechanism that would tie to- 
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gether product information across 
numerous locations, compressing 
the product information cycle into 
one critical multiaccess point for 
the entire organization and up- 
holding one Crown Zellerbach in- 
terface for customers’ product 
concerns. 

Crown Zellerbach moved to 
confront the key business prob- 
lem facing it: information and data 
management. It would set up a 
computer network _ structure 
geared specifically to fill remote 
locations’ needs to communicate 
with one another. 

Following an in-depth review 
of available hardware alternatives, 
an equipment base was installed 
consisting of IBM System/34s at 
all manufacturing sites and re- 
mote IBM 5251 terminals and 
printers at all 14 sales locations. 
System/34s supply processing 
power on a distributed basis to 
manufacturing sites, and sales and 
customer service representatives 
can dial up the data bases from 
their remote IBM 5251 worksta- 
tions. 

Among the vendor possibilities 
considered, IBM hardware stood 
out for its business orientation, 
complemented by a myriad of 
available business applications. 
Equally important, IBM’s Systems 
Network Architecture (SNA) of- 
fered a total spectrum of IBM 
networking communications: 
greater flexibility in interconnect- 
ing processors, access to any ap- 
plications program from any ter- 
minal in the network and sharing 
of resources among host proces- 
sors in the same network. This 
provided Crown Zellerbach the 
elements for a data communica- 
tions system software solution: 
business applications and remote 
communications brought together 
by the network. 

But perhaps the most important 
part of the decision was assessing 
the user-friendliness of hardware 
alternatives. If intimidated by 
high-technology content, end us- 
ers might back off from the system 
or only marginally use applica- 
tions developed by Crown Zeller- 
bach at subsiantial cost. Since the 
overall success of the network 
would be a direct result of its us- 
ability, Crown Zellerbach sought 
the distributed solution offering 
the simplest entry-level architec- 
ture while still giving applications 
capacity on a par with the main- 
frame. 

Avoiding a mainframe as the 
centerpiece of the network was 
one concern that led to the IBM 
architecture. In the first place, 
Crown Zellerbach did not want 
operations held captive to tight 
network control, demanding spe- 
cialized data processing exper- 
tise. Second, a mainframe would 
deepen the capital-intensiveness 
of the project. 

Of course, the Crown Zeller- 
bach management task force rec- 
ognized it did not need to move 
information back and forth from 
each plant location to a central 
mainframe merely for the sake of 
consolidation. Instead, each man- 
ufacturing plant needed to pro- 
cess information at the place 
where the work was done, then 





































































share the information company 
wide via computer communica- 
tions. 

Drew Wall, controller of Crown 
Zellerbach’s Group Management 
Systems, said, ‘‘None of the hard- 
ware vendors have a solution for 
the decentralized data processing 
environment with master files 
maintained in a distributed fash- 
ion, but with access universally. 

“You see it in the press, talk 
about it, but it doesn’t really ex- 
ist,’ he said. ‘‘Minicomputers 
don’t talk well with one another. 
All the manufacturers have as- 
sumed that somewhere along the 
line there will be a big box in the 


tem/34 host — where investment 
dollars are concentrated — to ex- 
tend usage beyond a mere four us- 
ers is simply not cost-effective. 

The Crown Zellerbach task 
force determined that a_ hired 
scheduling team would be neces- 
sary to arbitrate users vying for 
host access time, intervening oc- 
casionally on user monopoly of 
hosts and allocating time slots for 
equitable user access across the 
network. 

Another problem was that At 
lanta might be scheduled to call 
into a host session from 7 a.m. to 
11 a.m., consequently shut off 
from remote manufacturing infor- 


up until the following day, creat- 
ing an information vacuum. Add- 
ing to the drawbacks were the 
dial-up costs — $31/hour for a 
long-distance connection. When 
multiplied by the total hours that 
nodes use the network, 3,080+ 
hours each month, the telephone 
charges are considerable. 

Despite foreseen problems, the 
task force agreed that dial-up was 
the only immediate way to bring 
the network on-line. There was 
little question even at the outset 
that business end results demand- 
ed an alternative to dial-up com 
munications, around which every 
anticipated problem revolved. 
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lowing objectives and guidelines: 

e Cost avoidance. Achieve 
cost savings over the dial-up cir- 
cuit network. As a first-time com- 
munications network organiza- 
tion, cost containment had to be a 
paramount parameter guiding all 
other objectives 

e Expansion capacity. 
Planned expansion had to be ac- 
commodated by the existing net- 
work without extra capital spend- 


ing. 
e Utilization of the network 
by the organization. User- 


friendliness and simplicity would 
have to be supported in order to 
get the business functions and re- 





middle of them. What do you do if 
you don’t need a mainframe?” he 
asked. 

Once it was determined that 
IBM System/34s would serve in 
place of a mainframe, selection of 
IBM 5251s followed as part of an 
all-native IBM architecture to pro- 
vide compatibility across the net- 
work. 

While hardware selection came 
easily, given Crown Zellerbach’s 
clear-cut objectives, communica- 
tions capabilities proved a dilem- 
ma. Out of accepted practice, it 
seemed plausible to use dial-up 
access, the method linking many 
corporate networks. The dial-up 
approach seemed almost inevita- 
ble, since no other solution al- 
lowed connection of remote IBM 
5250 terminals with multiple 
hosts. 

But there were problems fore- 
seen with the dial-up approach, 
which stemmed from the System/ 
34’s port limitations. A System/34 
has only four communications 
ports with which to support com- 
munications with a network’s re- 
mote devices. One dial-in termi- 
nal talking with a System/34 takes 
up one port, and four remote ter- 
minals use all four — at which 
point, System/34 access is totally 
exhausted. 


mation for the rest of the day. The task force launched a 
Meanwhile, Crown Zellerbach’s — search for second-stage communi 
response to customers requesting cations alternatives that would fa 
status information would be held _ cilitate a network meeting the fol- 
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“Urgent request: Update 
the Johnson account.”’ 


sults for which the network was 
intended. The goal was to assist 
business role execution, translat- 
ing individual productivity boosts 

































“‘Tl signal received. 
Latest data sent to DP center."’ 
















“‘Confirmed. Johnson update 
sent via main office PBX.”’ 


The Low-Cost Option for 
Short-Haul Communications 


GEMLINK Microwave Radio overcomes the cost and limita- 
tions of cable, leased lines and conventional microwave. And. . . the 
trenching and duct work expense of permanent cables . . . the time- 
sharing and slow speeds of leased lines . . . the excess range of 
conventional microwave. 


















A short-haul, off-premise communications link from GE, GEM- 
LINK offers 48 PCM voice channels and/or 240 data channels. It 
operates up to several miles in the uncluttered 23 GHz frequency 
band. GEMLINK is able to interface with all standard TDM equip- 
ment at speeds up to 256 Kbps or at 1.544 and 3.152 Mbps. 


GE GEMLINK data/ voice mover . 


he resulting problems 
are illustrated by the network in 
operation. First, availability of the 
system is limited to users on a 
first-come, first-served __ basis. 
When four remote locations make 
System/34 connections — that is, 
each occupy a port — it is easier 
to hold on to the connection 
throughout the day than to give it 
up and attempt recovery in com- 
petition with other users later on. 
During this day-long attachment, 
other bidding locations draw a 
busy signal, shut out from access 
to the System/34 and its data base. 
The port limitation, moreover, in- 
creases when a user from Phoe- 
nix, for example, dials into Los 
Angeles, thus forcing all terminal 
peers at Phoenix to talk to Los An- 
geles. For a big-ticket computer 
system upon which an entire in- 
formation-intensive organization 
depends, the inability of the Sys- 








. . it’s best in the short run! 
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The office of today is changing for the better. 
Here are some of the reasons why. 


Industry Steering Committee 


1. Mr. Terry Wellman, Mor. of Strategic 
Planning, A.B. Dick Company 

2. Dr Robert J. Kalthoff, President, 
Access Corp. 

3. Mr Russ Aldrich, Director, Strategic 
Corp. Planning, Apple Computer, Inc. 

4. Mr. Phil Berg, Vice President, 
Applied Data Research, Inc. 

5. Mr. Louis G. Snyder, Executive 
Director, Association of Records, 
Managers and Administrators 

6. Mr. August Blegen, President, 
Association of Data 
Communications Users 

7. Ms.RitaLombardo, Executive Director, 
Associated Information Managers 

8. Dr WB. Barker, Chairman of the 
Board, BBN Computer Corporation 


9. Mr. Alan J. Brown, President, Basic 
Telecommunications Corporation 

10. Mr. Vico Henriques, President, 
Computer and Business Equipment 
Manufacturers Association 

11. Mr. Avery E. Dee, Vice President, 
Corporate Planning 
Corvus Systems, Inc. 

12. Edward J. Palmer, CDP Executive 
Director, Data Processing 
Management Association 

13. Mr. Frederick M. Egan, Jr, 
Manager, Systems Marketing, 
Exxon Office Systems Company 


14. Mr. Alan C. Melkerson, President, 
Gandalf Data, Inc. 

15. Mr Bruce Compton, Program 
Manager, Office Automation, 
General Electric Company 

16. Mr. Dana Chisholm, Sr. Technical 
Marketing Mar. Grid Systems Corp. 

17. Mr. Henry T. Cochran, 

Vice President, Marketing, 
Henco Software, Inc. 

18. Mr Alton P Tripp, Jr, President, 
Hendrix Technologies, inc. 

19. Mr. Bob Stirling, Consultant, 

IBM Corporation 

20. Mr. Bob M. Olson, Sr. Vice President, 
ITT World Communications, Inc. 

21. Mr. Thomas Anderson, Marketing 
Manager, Electronic Office Systems 
Division, Lanier Business Products 

22. Mr. Merle Coe, President, 

Micronet, Inc. 

23. Mr. Robert C. James, Vice President, 
Office Systems Division, 
NCR Corporation 

24. Mr. Richard Underwood, President, 
NEC Information Systems, |nc. 

25. Mr. Gail James, Vice President, 
Marketing, North Star Computer, Inc. 

26. Ms. Marilyn Miller, Manager, 
Software Development, 

Tandem Computer 

27. Mr. Tom Klein, Data Product 

Specialist, Teltone Corporation 


28. Mr. James Gay, Executive Consultant, 
Three Rivers Computer Corp. 


Today's automated office is 
changing into tomorrow’s integrated 
office where technologies, functions, 
and personnel combine into effective 
office systems. 

The executives mentioned are 
members of the Industry Steering Com- 
mittee of INTECH ‘83, the Integrated 
Office Technology Conference and 
Exposition, the first and only forum in 
the world to address the subject of 
integrated office systems. Three days of 
intensive seminars and exhibitions will 
help top-level management learn how 
to take their offices into the 21st Century. 

INTECH ‘83...where imagination 
is reality. Be there. For information and 
reservations call 800-638-8510 or 
301-459-8383. 


Nov. 1-2-3, 1983 
McCormick Place, Chicago, Illinois 


VAM KES | 
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Sponsored by 
National Trade Productions, Inc. 
© 1983, NTP Inc. 
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into overall organizational pro- 
ductivity. 

e Network optimization. As 
long as capital concentration had 
already put a network in place, fu- 
ture communications optimiza- 
tion and modularization would 
have to be built on the existing 
network, recycling more benefits 
and expanding its communica- 
tions scope to improve return on 
investment. 

With these objectives in mind, 
communications methods were 
surveyed for applying improve- 
ments to the network’s dial-up 
linkage, yielding four alternatives. 
The first two alternatives made 
continued use of dial-up opera- 
tion. 


With dial-up, there were two 
possible approaches. One would 
use communicating IBM 5250 
Model 12s for every workstation 
on the network. This would be the 
only way via dial-up to give the 
sales representative the ability to 
connect to whatever destination 
host he needed. The cost for this 
advantage, though, would be 
high: It would entail purchasing 
terminals for every System/34 and 
System/38. A sales representative 
in need of independent host ac- 
cess control would require an in- 
dividual Model 12, one dedicated 
to each company location, to be 
installed at his workstation. Even 
then, only four sales representa- 
tives systemwide could access a 
particular host at one time. 









This approach’s demand for the 
most expensive remote terminals 
available from IBM would further 
escalate its cost. It was quickly 
and decisively dismissed. 

The other dial-up approach 
called for one IBM 5250 Model 12 
placed at each sales location. To 
add extra terminals, less expen- 
sive Model 11s could be attached 
to the communications-control- 
ling Model 12. This approach un- 
der dial-up connection, however, 
missed business objectives. 


nder this approach, as 
soon as one sales representative 
connects his Model 12 to any re- 
mote data base, all other local 
sales representatives using a Mod- 
el 11 must follow suit and com- 
municate there. From his Model 
12 workstation, one salesman has 
the flexibility to navigate commu- 
nications, whereas all other sales 
workstations at the same location 
lack any communications control. 

With the first approach, access 
to a System/34 and its data base 
would be limited to four simulta- 
neous sales users but would ex- 
clude all others systemwide. With 
the second approach, simulta- 
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neous access would be limited to 
four sales offices but would ex- 
clude the remainder within the 
company. 

The second, more viable option 
was a software rather than a hard- 
ware solution — Gateway 34/38. 
Systar Corp. of San Jose, Calif., 
had just recently developed this 
communications front-end system 
that uses IBM’s Series/1 to pro- 
vide access to multiple-host Sys- 
tem/34s and 38s from asynchro- 
nous terminals and printers. 

With this option, it was possible 
for Crown Zellerbach to realize 
cost savings in hardware inventory 
and communications line consoli- 
dation and solve the port limita- 
tion problem. It enabled Crown 
Zellerbach to save approximately 
$4,750 every time an asynchro- 
nous terminal was brought on- 
line to displace a 5250 terminal. 

With communications line con- 
solidation, each terminal requires 
one communications line connec- 
tion to a single Gateway 34/38. 
From it, a terminal can access as 
many as eight hosts. 

This solution relieves Crown 
Zellerbach’s problems because 
Gateway 34/38 handles the com- 
munications for all the terminals 
and hosts, but only asks for one 
port from each of the hosts. 

As Gateway 34/38 offered the 
benefit of substantially reducing 
communications costs by provid- 
ing a single line access to multi- 
ple hosts, it provided the further 
benefit of flexibility in making the 
connection: dial-up lines, X.25 
public network access or perma- 
nent leased-line direct connec- 
tion. 


he one prevailing con- 


cern, however, was that because 


of Crown Zellerbach’s high trans- 


action volumes, faster line speeds 
than the 1,200 bit/sec dial-in ser- 
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vice provided by public packet 
networks were needed to provide 
adequate response time. But if a 
network could retain Gateway 34 
38’s terminal-to-host communica- 
tions and also take advantage of 
the high-speed and usage benefits 
of dedicated leased lines, it would 
form an answer to Crown Zeller- 
bach’s network needs and would 
be a new kind of network. 

Some industry observers imme 
diately challenged the workability 
of the product development Systar 
undertook for Crown Zellerbach. 
Series/1 experience had been 
limited to the EDX and RPS oper- 
ating systems. Systar developed a 
third operating system, its propri- 
etary CMX, for Series/1. Unlike 
the other two, the Systar CMX is 
designed expressly for supporting 
remote terminals in an interactive 
communications environment. 

After a six-month design peri- 
od, Systar met Crown Zellerbach 
network prototype specifications 
and program objectives with a 
product called Lodestar. A com- 
munications front-end modular 
software set that runs on the Se- 
ries/1, Lodestar allows the cre- 
ation of a private company net- 
work in a dedicated, high-speed 
line environment. 

Within the context of remote 
communications, whenever a 
company network spans four loca- 
tions, leased lines — not dial-up 
connections — provide the cost 
savings advantage. To illustrate, 
for every line required by dial-up 
connection to support a sole user, 
sixty additional users can be sup- 
ported by a leased line for exactly 
the same cost. 

Substituting leased lines for 
dial-up also solves several prob- 
lems and creates advantages for 
the remote terminal system. It 
takes advantage of the cluster 
technique. One 5251 Model 12 
terminal is placed at each loca- 
tion, and Model 11s are attached 
to it or dropped off it in cluster 
fashion. As the ‘communications 
controller and dominant contact 
with System/34s, the Model 12 
handles all of a location’s commu- 
nications on behalf of the clus- 
tered terminals. This eliminates 
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the need for individual communi- 
cations lines connected directly 
between every terminal and every 
System /34 or System/38 as a cost 
of establishing communications 
paths between all points in the 
work place. In addition to re- 
duced communications line ex- 
pense, this approach enables the 
use of less expensive Model 11s 
instead of procuring Model 12s 
that are both redundant and more 
expensive. 

While the cluster technique 
fans out terminal coverage at a 
particular location, the multipoint 
capability steps in to extend even 
more terminal coverage on a sin- 
gle communications line. Point- 
to-point lines necessitate one-on- 
one communications lines 
between every host and terminal. 
A multipoint line bridges several 
locations tied together on the 
same line. It has the ability to 
transmit System/34 communica- 
tions to and from one location, 
cover all the clustered terminals 
there, then run to other locations. 
The number of communications 
lines forming the network is thus 
reduced, minimizing total net- 
work line distance and associated 
costs. 

The fact that this much commu- 
nications capacity, derived from 
multipoint leased-line linkage, 
has been added to the terminal 
front is insignificant if the four- 
port limitation is not overcome on 
the host front as well. This was ac- 
complished by the Series/1, in 
combination with Systar’s Lode- 
star software, as a global commu- 
nications processor for the net- 
work. 

The Series/1 receives all on- 
line terminal communications 
transactions and then performs a 
passthrough to ahy host requested 
by a terminal while taking up only 
one of its ports. Users choose 
from a display menu listing manu- 
facturing sites, then directly estab- 
lish sessions with on-site hosts. 
Because the Series/1 acts as a 
switching device, users can access 
one host after another as needed. 
It is this single connection — the 
Series/1 — that increases the 
number of hosts and terminals the 
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Lodestar network can support. 

From their remote locations, 
users maintain and run local data 
and programs, but they can select 
and immediately access data and 
applications maintained on hosts 
everywhere in the company. More 
applications, terminals, hosts and 
users are tied together, melding 
Crown Zellerbach’s decentralized 
environment into one cohesive 
information-sharing unit. 

In fact, Crown Zellerbach has 
increased its maximum number of 
simultaneous users from four to 
16, a self-imposed limit to safe- 
guard System/34 performance. 
And in terms of overall native ca- 
pacity, Lodestar supports 150 re- 
mote devices. 


odestar’s Control Center 
is located on the operator’s con- 
sole and can be used by a System/ 
34 or System/38 operator. It man- 
ages allocation of printers to 
hosts; monitors line and terminal 
status; provides message broad- 
cast; aids hardware corrections 
through vary on/vary off capabili- 
ty; displays statistics on line us- 
age, outages and user connect 
time; and allows for the network’s 
dynamic reconfiguration without 
taking down the system. Cost cen- 
ters, or regional and departmental 
units concerned with division of 
costs, find this built-in tracking 
system instrumental in charge- 
back accounting. Reports generat- 
ed from logging statistics often 
lead to better allocation of com- 
munications resources. 

From a business standpoint, 
Lodestar ushered in the capability 
of integrated operational and 
communications nw among the 
three areas that critically support 
the Crown Zellerbach business 
function: order entry and billing, 
inventory control and production 
planning. 
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The order entry side of the 
business captures all information 
relevant to the production of any 
customer order. Before the instal- 
lation, salesmen handwrote or- 
ders and facsimiled them to the 
order entry department of a sub- 
ject manufacturing plant. This 
method carried time-consuming 
disadvantages. Order input and 
handling at manufacturing sites 
often stretched backlog to four 
and five days during peak periods. 
Manufacturing plants relied on 
mail for acknowledgment and dis- 
tribution of orders to sales person- 
nel, which created another time 
lag. By the time the order entry 
was confirmed to sales personnel, 
seven to 10 days had elapsed. 

The insertion of corrections 
caused further delay. The necessi- 
ty for corrections at either the 
sales/order or manufacturing/en- 
try end reintroduced a new back- 
and-forth cycle — facsimile, type 
the order, mail — tacking on as 
many as 30 additional days to the 
order entry cycle. 

By sharp contrast, the network 
operation allows this method: En- 
ter the order and edit on-line 
through a display screen session 
taking seven to 10 seconds. The 
information does not change; just 
the way it is presented and trans- 
acted changes. 

The Crown Zellerbach produc- 
tion planning department has 
gained time-saving advantages as 
well. Before, the planning depart- 
ment deferred the feasibility of 
production decision until after an 
order was typed. Typing and cor- 
recting an order superceded plan- 
ning and order acceptance, a de- 
mand made by the forward se- 
quential order of manual entry. 
Once in the hands of the planning 
department, an order might be de- 
layed on a planner’s desk, hang- 
ing production in the balance. 
And if planning then opted to re- 
ject an order, the order entry ef- 
fort previously made by all depart- 
ments was wasted. 

Now, with the communications 
network, data input is transferred 
instantaneously from each sales 
location to the manufacturing site 
for universal access and attention 
by planning and production; it is 
recorded by the computer as a sin- 
gle transaction and is broadcast to 
sales and customer representa- 
tives as well as all other con- 
cerned departments. 

Order information is available 
to production planning without 
dependence on typing and print- 
ing and with a cross-referencing 
capability. if a production con- 
cern arises over an order, a plan- 
ner directly contacts the issuing 
salesman, discusses any produc- 
tion bottlenecks and reconciles 
them — before the order is print- 
ed. In other words, the planning 
function now has_ precedence 
over fragmented routing mechan- 
ics. 
The immediate transfer of the 
order to planning gives an ongo- 
ing snapshot of both current and 
projected production inventory. 
Once accepted by planning, or- 
ders are automatically entered 
into an inventory account with 
lead time recognition, allowing 


for overall production capacity es- 
timation and accurate planning. 
No bill of material explosion 
creeps into planning’s sight. In- 
ventory depletion levels are noted 
on-line, adding another dimen- 
sion of business control. And an 
order approved by planning be- 
comes available across the opera- 
tions stucture for inquiry, update 
and changes. A process that was 
formerly prolonged up to a month 
now has daily turnaround. For 
planners, order entry has been 
streamlined into an expedited, or- 
ganized and controlled planning 
process. 

All of this gives internal busi- 
ness control to Crown Zeller- 
bach’s order entry. Inventory con- 
trol, on the other hand, provides 
the basis for the firm’s customer 
service. The custom job shop’s 
ability to inquire into a finished 
goods inventory is the most im- 
portant aspect to keeping custom- 
ers. Prior to Lodestar, information 
was often tracked by Crown Zel- 
lerbach personnel on the back of 
the order form, without procedur- 
al control or reliability. Order in- 
formation was located at remote 
manufacturing sites by telephone 
and inside search. Long-distance 
calls were up; organization pro- 
ductivity was down. 

With a communications net- 
work, information location is di- 
rectly on-line. A customer service 
representative may inquire into 
production quantity and disposi- 
tion, shipping delivery and sched- 
uling, finished goods status, bill 
of lading number, invoice number 
or even cross-reference from bill 
of lading number back to the in- 
voice number for any or all of a 
customer’s ordered products. 
When a customer asks for it, cus- 
tomer service and sales represen- 
tatives know where the informa- 
tion is and how to obtain it with 
fast response time. 

Network access to that informa- 
tion, moreover, runs on a 24-hour 
basis, voiding time zone differ- 
ences among manufacturing site 
users; work hour differences do 
not interrupt network availability. 
And a dialing of 10 digits 
to get through to remote locations 
no longer slows the user, nor is he 
subjected to busy signals or 
wrong-number dialing. 

All of this adds up to greatly im- 
proved performance for the 
Crown Zellerbach network user. 
Sheer convenience has increased 
volume inquiries by all depart- 
ment units. Within the first month 
of Lodestar operations, inquiries 
went above levels projected for 
the entire first two quarters. This 
is the result of user acceptance 
and the discovery of how helpful 
the network can be on the job. 

Pete Kavanaugh, management 
information systems technical 
manager of Crown Zellerbach 
specialty packaging, said, ‘“‘Every- 
thing we did to get this data com- 
munications network up and run- 
ning depended finally on one 
thing — user’s convenience. Us- 
ers are the engines; without their 
satisfaction, no amount of techno- 
logical know-how could pull the 
organization on these multipro- 
cessing tracks.”’ 
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their needs. Because of the rapid 
pace of technology, network man- 


agement systems must not only 


handle information flow, but must 
also evolve in a way that helps to 
expand and improve overall 
networking capability. And as de- 
pendence on communications 
networks increases, top manage- 
ment needs to understand the 
cost and productivity implications 
of these assets. 

The evolution of network man- 
agement begins with network 
control. Every on-line data com- 
munications network must have a 
complete central-site control sys- 
tem. Network control is the key to 
resolving problems quickly and 
reliably. With a network control 
system, a small, centrally located 
technical staff can routinely moni- 
tor the network for faults and re- 
motely activate remedial func- 
tions to isolate and _ bypass 
problems. 

While the bypass function 
keeps the network operational, 
personnel can be dispatched to 
repair the fault and return the sys- 
tem to its normal status. Providing 
this service without a centrally 
managed network control system 
would require a round-the-clock 
staff of trained technicians at each 
network site first to troubleshoot 
and then repair any problems. 
The cost of this solution would be 
astronomical and almost impossi- 
ble to manage. 

But centralizing the network 
control function also requires 
centralizing all site records. This 
comprehensive, central-site file 
should contain all network site in- 
formation — addresses, terminal 
type, contract name, dial backup 
telephone numbers, inventory, 
operating hours and so on. In ad- 
dition, information relating to net- 
work faults and vendor responses 
is needed. Keeping these records 
up-to-date, in order and properly 
filed and ensuring that they are 
immediately accessible during 
fault isolation and repair proce- 
dures could require an army of 
clerks. Furthermore, with paper 
records, it is almost impossible to 
provide accurate sets of site data 
to two or more staff members han- 


dling interrelated problems. 

A simple stand-alone data base 
containing all network site, fault 
and vendor information can elimi- 
nate many of the central-site pa- 
per files. Site, vendor and inven- 
tory information is entered once. 
After that, the information is on- 
line for verification, correction or 
updating. Two or more people 
can access and/or correct the in- 
formation simultaneously with 
changes available instantly. 

A better arrangement is a direct 
connection between the network 
control system and the data base. 
All network configuration 
changes, automatic test results 
and fault data are automatically 
transmitted to the data base and 
stored there. This automatic data 
storage and the elimination of er- 
rors inherent in operator keying 
provide a complete and compre- 
hensive data base that accurately 
represents the network. 


wo important data base 

features — _ on-line 

trouble ticket manage- 

ment and administra- 

tive data management 
streamline central- 

site operations. For ex- 

ample, a fault report 

received from the net- 

work control system 

can be used to open quickly a 
computerized trouble _ ticket. 
Once the exact cause and location 
are determined — either automat- 
ically or through remotely con- 


IBM 327X Users. 
32 Channels 
On One Cable. 


Compare our specs with the 
competition. The Fibronics 
Data Distribution System 
offers you more: 

* Fully transparent to IBM 3274 
A and B Adaptor, 3272, System 
34/38 and ITT 2711 A,B,C 

* Coax or fiberoptic cable 

* Transmission range to 3km 

* Up to 600m from remote mux 

* Multi-drop capabilities 

* Dual controller operation 

* Redundant transmission link 

* Expandable from 4 to 32 ports 

* Built-in diagnostics 


* High speed, local mode 
communications 

* No decay in response time 

* Operates with Memorex, Telex, 
MDS, ITT 

* One year warranty on parts/labor 

* Lease terms available 


Isn’t it time you called Fibronics? . 
Fibronics International Inc. 

218 West Main Street 

Hyannis, Massachusetts 02601 
(617) 778-0700 Telex 951297 
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be evolution 

of network management begins with 
network control. Every network 
must have a complete central-site 
control system. 


trolled troubleshooting — the in- 
formation is also entered onto the 
trouble ticket form and will, in 
turn, trigger the additional display 
of all pertinent related-site infor- 
mation from the data base. Armed 
with this information, the opera- 
tor can initiate a restoral activity 
simultaneously with the selection 
and dispatch of service personnel. 

Real-time clocks will be started, 
based on dispatch time or estimat- 
ed arrival at repair site, and will 
sound alarms if repair times are 
exceeded. These alarms help en- 
sure that sites where the repair 
procedure has not proceeded 
smoothly will not be lost among 
other routine trouble tickets. With 
the trouble ticket stored on-line 
and displayed on a screen, it is not 
necessary to pass the single hard- 
copy trouble ticket among multi- 
ple personnel because operators 
can display a complete and up-to- 
date copy of all information on 
their own screens. 

When a customer calls about a 


‘problem, any trouble ticket opera- 


tor can respond with current and 
correct troubleshooting _ status. 
Reliable answers will markedly 
improve user-operator relations. 
After the problem is solved, the 
data base will automatically close 
and store the completed ticket for 
later review and analysis. 

On-line administrative files will 
eliminate the library of black 
books containing network site in- 
formation. The data base can pro- 
vide the basic blank form that 
prompts the operator to enter all 
required data — site address, per- 
sonnel, equipment configuration, 
spares — in a complete and con- 
sistent manner. Once entered, it 
is available to all operators simul- 
taneously for on-line displays. 
This same information is also 
used by the report generator func- 
tions, in which it can be included 
as either support data to network 
control reports or as the basis of 
the report itself (a list of all sites 
with a particular type of equip- 
ment in a specialized configura- 
tion). 

Even the best run networks ex- 
perience situations that must be 
closely monitored. Some state-of- 
the-art network management sys- 
tems dedicate a portion of each 
terminal display to a network sta- 
tus summary. This split-screen 
feature enables an operator or 
manager to proceed with other 
tasks while continuing to monitor 
the problem. Real-time messages 
and alerts can be displayed. Im- 
portant changes can be flagged 


with visual alarms such as reverse 
printing or a flashing format. If 
the summary alarm indicates that 
a network problem demands 
more detailed analysis, a com- 
plete status report can be request- 
ed and displayed with a few key- 
strokes. 

Good data base access features 
can quickly generate a variety of 
needed network control reports. 
A strong report generator package 
will enable the operator to call 
out quickly, select and narrow 
down the display to only perti- 
nent data. 


nce this data is dis- 
played, it is possible 
to evaluate changes 
quickly and discern 
trends in the network. 
Reports highlighting 
sites with a particular- 
ly high fault occur- 
rence, vendors with 
unusually slow or fast 
repair responses and sites with 
consistently poor signal quality 
will help the network manager 
control the daily operation of the 
network. 

These reports should be easy to 
read, displaying sums and aver- 
ages and calling out any entries 
that seem out of line. For long re- 
ports, page numbers should be 
added and important subsections 
should be highlighted with head- 
ings that are inserted automatical- 
ly. Perhaps the most valuable data 
report feature is the automatic 
generation of graphs to summa- 
rize complex tabular data visually. 
When dealing with corporate 
management, a graph can be used 
quickly and concisely to summa- 
rize the network status and, in ad- 
dition, can be backed up by a 
complete easy-to-read tabular re- 
port. 

While automated network con- 
trol and data base management 
have = valuable features, 
some problems still exist — for 
caer the inability to monitor 
actual system usage. Today, most 
network control systems do not 
access main channel data and, as a 
result, cannot sense such parame- 
ters as CPU wait time, actual trans- 
mission errors or average re- 
sponse time. Without this data, 
the network managers cannot see 
and experience the system as a 
user would and must often accept 
as fact the operator’s perception 
of system response. 

The pertinent questions are: 
What is the length of these delays 
— minimum, maximum and typi- 
cal? Are they the same throughout 
the day, week or month, or is the 
system usually overloaded at a 
particular time? Are delays getting 
longer or shorter? Is the cause of 
the delays increased system usage 
or degrading line and equipment 
quality? 

The network manager also 
needs an overview of current sys- 
tem activity. With only a network 
control system, the manager can- 
not track growing system use; 
lines that are nearing operating 
capacity or system bottlenecks 
that could possibly be solved by 
job rescheduling. 





This lack of main chan- 
nel data access makes it 
difficult and expensive to 
determine the effects of 
change on network users. 
loo often, costly mistakes 
are made based on insuffi- 
cient data. Just as the com- 
pany would not develop a 
product without determin- 
ing the market potential, a 
communications network 
should not be expanded 
without understanding 
how efficiently it is being 
utilized. 

The key to monitoring 
network efficiency is per- 
formance measurement. 
Today, many companies 
can provide equipment to 
measure network parame- 
ters. Equipment ranging 
from test boxes to com- 
plete systems will provide 
the needed information. 
However, such equipment 
needs careful examina- 
tion. Purchasing any unit 
means contending with 
another vendor. Further- 
more, the costs associated 
with test boxes, the skills 
required to operate them 
and the logistics of storage 
will complicate the al- 
ready burdensome respon- 
sibilties of the network 
manager. Added to those 
problems is the need to 
move the test box physi- 
cally between — various 
lines and sites in a multi- 
point, multiline network. 

Even if the performance 
measurement function is 
offered as a complete 
stand-alone system with 
data gathering, manage- 
ment and access, it proba- 
bly requires separate oper- 
ator input, separate 
terminal access, separate 
hardware and separate re- 
ports. 

Many 
purchase 


manufacturers 

performance 
measurement systems 
from OEMs and_ patch 
them into an existing net- 
work control system. This 
linkup tends to be awk- 
ward because of the dupli- 
cate functions of each por- 
tion of the system. Again, 
the network manager must 
contend with two separate 
sets of hardware, software 
and reports. 


t seems that the 
evolving answer is a 
truly integrated net- 
work control, per- 
formance measure- 
ment and network 
management sys- 
tem. In these inte- 
grated offerings, 
specially designed 
hardware modules _indi- 
vidually and independent- 
ly monitor network sites 
for network control and 
performance measure- 
ment parameters. These 
results are stored in a sin- 
gle common data base. 


This separation of hard- 
ware functions, while 
transparent to the data 
communications user and 
operator, helps ensure that 
a fault or problem in either 
function will not affect the 
other and will not affect 
actual information flow. 
Operator control of the 
system is simple because a 
dedicated console _ re- 
places complex technical 
jargon with easily under- 
stood command functions 
and verifies and dispatches 


the system commands en 
tered by the operator 

The single data base en 
ables easy and compre- 
hensive report generation. 
Data selection and report 
generation software 
should facilitate total net- 
work reporting capabili- 
ties. With one set of com- 
mands to access both 
network control and per- 
formance measurement 
files, the operator or man- 
ager can quickly call up all 
information pertaining to a 
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particular site or problem 
and perhaps discern a 
cause-and-effect relation 
ship in the data 

With this insight into 
the network, both the op- 
erator and manager can 
solve problems _ before 
they affect network opera 
tions. For the manager, the 
ability to measure network 
parameters, such as termi 
nal response time, transac 
tion counts and line utili 
zation, provides an 
accurate analysis tool for 


adding equipment, up 
grading line speeds and 
other management 
sions 
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NEW SOLUTIONS. CoMSPEC’S Tapetran 1000 System provides 
new solutions for fast, secure, and error-free tape-to-tape data trans- 
mission. A user friendly microprocessor controlled system, Tapetran™ 
transmits virtually any type of field acquired data to your central process- 
ing site. Tapetran™ handles well logs, facsimile, print, plots, processed 
seismic, management reports, financial information, and electronic 

mail. 300% faster than conventional means; secure from line intrusion; 
Error-free. 


STAND OUT FROM THE CROWD. Efficient error-free com- 
munication is a reality even over low cost, voice grade dial circuits 
because of Tapetran’s™ unique protocol. Tapetran™ does not require 
expensive private line dedicated service for international communications 


USER FRIENDLY. Special computer skills are not required for 
Tapetran™ operation and it works on any communication link. Tapetran™ 
Systems are operational on: UHF/VHF Radio, Microwave, Intelsat. 
Marisat/Inmarsat, Oil Sat, and Domestic/International Telephone links 


ADDED COST SAVINGS. The Tapetran™ facsimile interface fea- 
ture is compatible for CCITT Group III digital facsimile units. Typical fax 
to fax transmission errors are eliminated and connection time substan- 
tially decreased. The Tapeplot feature accepts a standard plot tape and 
accurately plots the data. 


COMSPEC, INC. is a high technology computer solutions com- 
pany serving diversified markets. A systems group provides new tech- 
nology solutions in data communications, computer graphics, data 
entry, and peripherals. These are marketed and serviced by a represen- 
tative and distributor network. An Exploration Services group develops 
and markets software services. 


®@ comspec, inc. 


Representative Inquiries Invited 
10000 Old Katy Road #275 Houston, TX 77055 (713) 461-4487 
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integrated approach §al- 
lows the manager to opti- 
mize network operation by 
reducing communications 
costs while still maintain- 
ing a responsive system for 
users. Managers also know 
about poor response times 
before users do, and they 
know exactly what the net- 
work control system does 
in real-time. It is both 
compatible and cost-effec- 


ity of an integrated net- 
work control and perfor- 
mance measurement data 
base, the communications 
manager can: 

e@ Monitor real-time ac- 
tivity to ensure maximum 
uptime for the user. 

e Analyze effects of new 
applications or system 
modifications. 

e Determine current 


costs of system upgrades. 

e Establish network 
standards and_ enforce 
them. 

This information is 
available through a cen- 
tral-site management con- 
sole. It places no burden 
on the network and allows 
accurate, real-time perfor- 
mance measurement. With 
this capability and on-line 
network control and man- 


for better service while 
providing the firm with a 
cost-effective network. 
But even the most com- 
prehensive management 
system must evolve to han- 
dle new and increased de- 
mands on communica- 
tions networks. The ability 
to expand the system with 
new remote sites, lines 
and terminals is of primary 


system utilization and plan 
for growth. 

e Compare levels of 
user satisfaction with the 


tive to integrate these 
functions. 
With the easy availabil- 


meplex: LINK/1 


importance. In addition, 
provision must be made to 
ensure that the central site 
can handle the increasing 


agement, the communica- 
tions manager can satisfy 
the user's requirements 


The quintessential 
T-1 connection 
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Presenting LINK/1. A totally new facilities 
management system lets you manage, 
multiplex and maintain combined data, voice 
and video networks sharing 1.54 Megabit T-1 
transmission facilities. 


When you plug the big T-1 pipe into LINK/1, you get 
single point control of a fault tolerant network... with 
full redundancy and multiple data link capability. 


LINK/1 makes possible cost-effective, ultra-wideband 
networks and brings you closer to the true promise of 
future office services. 
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For more information on how LINK/1 can lead you to 
productive T-1 networking, write or call us today: 
Timeplex, Inc./400 Chestnut Ridge Road 

Woodcliff Lake, N.J. 07675/Phone: 201-930-4600 
Attention: Corporate Communications 
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The technology leader 
in data communications 


number of reports being 
received without any 
losses of reporting speed 
or reliability. Manufactur- 
ers often use the key 
phrases “modular design” 
and “distributed  intelli- 
gence” to indicate that a 
system can expand easily 
and economically. 

Possible new directions 
for report-generating func- 
tions must be considered. 
These include better and 
more effective use of color 
in displays and printed re- 
ports. Color can pinpoint 
problems or highlight un- 
usual situations. Improved 
graphics capabilities with 
more style options can 
help the communications 
manager select graphs to 
summarize and present 
network activity on corpo- 
rate levels. 

The data-handling and 
selection functions could 
be improved to produce 
actual predictive trend re- 
ports. This would enable 
the data base to discern 
declining parameters and 
then automatically notify 
the operator. Another fea- 
ture, which notes and pos- 
sibly deletes data that ap- 
pears to be wrong because 
it exceeds reasonable pa- 
rameter ranges by 1,000% 
and above, could increase 
report reliability. 


s the need 
for manage- 
ment grows, 
a complete 
and =i up-to- 
date data 
base system 
accessed by a 
report gener- 
ator will en- 
sure the continued pro- 
ductivity of users at all 
levels. The summary data 
accessible through the net- 
work management system 
must assure executive 
management that network 
costs and reliability are 
contributing to overall cor- 
porate profits. For the data 
communications manager, 
it must be a tool to moni- 
tor network efficiency and 
plan for controlled 
growth. And for the day-to- 
day network operator, new 
diagnostic and remedial 
functions must provide 
continued centralized con- 
trol for the expanding net- 
work. 

The varied needs of all 
users demand a compre- 
hensive, multifaceted sys- 
tem. The importance of 
the network management 
system to both the net- 
work and corporation as a 
whole requires a complete 
and careful analysis of al- 
ternatives before the final 
selection is made. Si 

Chu is director, network 
control products, of Inter- 
tel, Inc. in Andover, Mass. 
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LOCAL NET 
LINK PROTOCOLS 


work. The recommendation cov- 
ers three layers of the Internation- 
al Standards Organization (ISO) 
model of protocol ‘layers: the 
physical, link and network layers. 
The X.25 link layer is a full-du- 
plex protocol for establishing 
links and exchanging blocks. The 
network layer provides for the es- 
tablishment of virtual circuits and 
the exchange of data over these 
circuits. 

The existence of a standard net- 
work layer protocol —:X.25 Layer 
3 — provides opportunities for 
implementing effective local-area 
networks and_ interconnecting 
these local-area networks via a 
backbone X.25 packet-switched 
network. 

These opportunities: exist be- 
cause X.25 provides procedures 


of Digital Equipment Corporation 





be existence of a standard network 

layer protocol — X.25 Layer 3 — 

provides opportunities for 
implementing effective local-area 
networks and interconnecting these 
local-area networks via a backbone 
X.25 packet-switched network. 


for addressing across a network 
and across multiple networks. 

In addition, CCITT Recommen- 
dations X.3, X.28 and X.29 define 
procedures for allowing Ascii 
asynchronous _teletypewriter-like 
devices to communicate with an 
X.25 device (data terminal equip- 
ment [DTE] or host). The imple- 


mentation of these recommenda- 
tions produces a packet assembly/ 
disassembly (PAD) facility. X.28 
defines user commands for estab- 
lishing a virtual circuit and con- 
trolling the PAD. 

X.3 describes a set of parame- 
ters, such as terminal speed and 
on/off capability, that character- 


A Unibus/DMA system that provides DEC 
minicomputers access to X.25 networks. 
Great! 


Today’s X.25 public networks offer an 
alternative to the high cost of dedicated 
lines and the slow speed of dial-up 
connections. ACC’s X.25 products help 
major government agencies and Fortune 
500 companies take advantage of this 
alternative. 

Our products plug directly into your 
DEC host’s UNIBUS or LSI-11 Bus. They 
off-load X.25 protocol processing and 
transfer data to your host CPU by means 
of high-speed Direct Memory Access 
(DMA). 


Unibus, PDP, VAX, LSI, DEC are registered trademarks 
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Three DEC/X.25 Interfaces. 
ACC has three major X.25 products to 
meet the requirements of your application. 
All are microprocessor based. All are 
certified for operation on Telenet and other 
public packet networks. All comply with 
CCITT’s Recommendation X. 25 for levels 
1,2, and3. And all are available for delivery 
today. 


1. Terminal Networking. With 
the IF-11/X.25 PLUS, remote X.25 
network terminals can access your host 
as if they were locally connected. The 
IF-11/X.25 PLUS can be configured 
to support any combination of up to 32 
local and remote terminals. Additionally, 
local terminal users have the option of 
connecting to other hosts on the X.25 
network. All PAD (Packet Assembly/ 
Disassembly) functions (CCITT X.3, 
X.28, X.29) are coded into subsystem 
firmware, without impacting your host 
CPU. 

2. High Speed File Transfer. The 
IF-11/X.25 connects your host to an X.25 
network. It provides up to 32 full-duplex 
virtual circuit connections to a VAX or 
PDP-11, at line speeds of 56 Kbps (with 
even faster line speeds available). The 
IF-11/X. 25 is ideal for file transfer 
applications to remote network locations 
or for any application that needs direct 
access to an X.25 network. 

3. LSI-11 Bus Systems. The 
IF-11Q/X. 25 network access system is 
functionally identical to the IF-11/X.25, 
but designed for your PDP-11/23. 

Access Is Our Business. For over 
a decade, beginning with ARPANET, ACC 
personnel have designed and manufactured 
a variety of systems to access packet- 
switched networks. ACC’s X.25 products 
are designed to meet your custom 
applications. For example, we have 
customized X.25 systems with the 
following options: (a) 256 byte packet size, 
(b) ADCCP frame level, (c) Point to Point 
capability (DCE version). 

If you need access to the world of 
X.25, phone us at (805) 963-9431. 
Today. 


Accessing the World ... Today. 


Associated Computer Consultants 
720 Santa Barbara Street 

Santa Barbara, CA 93101 

TWX 910 334-4907 

(805) 963-9431 


izes each Ascii asynchronous de- 
vice. X.29 defines a protocol for 
data exchange between a PAD and 
an X.25/X.29 host and allows re- 
mote control of a PAD from an 
X.25/X.29 host. Thus, a PAD facil- 
ity turns an asynchronous termi- 
nal into a virtual X.25 device. The 
PAD maps an asynchronous termi- 
nal into an X.25 device. 

Use of X.25 and its associated 
PADs as the access protocol to a 
local-area network means that the 
local-area network is an X.25 
packet-switched network. By 
adopting X.25 as the local-area 
network access protocol, the net- 
work architect obtains all the 
benefits of X.25, including the 
fact that it is a well-defined stan- 
dard. 

But most importantly, the archi- 
tect gets a protocol designed for 
networking. Virtual circuits can be 
established between devices 
within one local-area network, be- 
tween devices on separate local- 
area networks connected by a 
backbone packet-switched _ net- 
work or between a local-area net- 
work device and a device directly 
on the backbone packet-switched 
network. 

Furthermore, the PAD concept 
can be extended. PADs can be im- 
plemented for each new non-X.25 
device connected to the local-area 
network. For example, a point-to- 
point BSC PAD, an IBM 3270 Syn- 
chronous Data Link Control PAD 
and a Honeywell Visual Informa- 
tion Projection (VIP) PAD can be 
implemented. Each PAD maps the 
access protocol, such as BSC, into 
iene 

If the originating device is BSC 
and the destination device is VIP, 
then at the origin, BSC is mapped 
to X.25. At the destination, X.25 is 
mapped to VIP. Thus, X.25 is the 
common protocol. At this time, 
there are emerging BSC and 3270 
PAD standards. 

Each device is connected to a 
local-area network via a bus inter- 
face unit. The bus interface unit 
does two jobs: It acts as the appro- 
priate PAD, and it executes the in- 
tra-local-area network protocols. 
There are normally two layers of 
intra-local-area network protocol: 
a media access layer, employing a 
protocol such as CSMA/CD or to- 
ken bus, and a link layer, using a 
protocol such as the IEEE Project 
802 link protocol. 

If the local-area network uses 
the X.25 local-area network archi- 
tecture, then X.25 Level 3 acts as a 
third intra-local-area network lay- 
er. X.25 Level 2 is not used within 
the local-area network. But the 
Level 3 X.25 packets, created by 
the PADs or by X.25 devices 
themselves, are transmitted with- 
in the local-area network. 

If a local-area network with 
complete interoperability is to be 
provided, then all PADs must be 
symmetrical. In fact, the PADs 
must be more than symmetrical. It 
is not sufficient for an asynchro- 
nous TTY PAD to interoperate 
with another TTY PAD and an 
X.25 DTE. The TTY PAD must in- 
teroperate with the BSC PAD and 
all other PADs. Not all protocols 
are created equal, so a one-to-one 
mapping between PADs is impos- 





sible. But the capabilities of one 
protocol must be mapped into 
corresponding capabilities in all 
other protocols. For example, the 
on/off flow-control capability of 
the asynchronous TTY protocol 
can be mapped into the Wack fea- 
ture of BSC. 

In providing interoperability, 
flow control and addressing are of 
critical concern. Flow control is a 
necessity due to potential speed 
differences between communica- 
tions devices, transmission errors 
at the local-area network exit 
point or momentary bus interface 
unit or cable overload situations. 

Addressing refers to the mecha- 
nism that a local-area network de- 
vice’s protocol uses for specifying 
the destination of the data it trans- 
mits. The asynchronous PAD pro- 
vides addressing via the X.28 pro- 
tocol — that is, the user enters a 
connect command that specifies 
the destination. 

If the local-area network device 
uses the 3270 BSC protocol, ad- 
dressing is more difficult. The 
3270 control unit and device ad- 
dress can be used, but that does 
not provide a  networkwide 
unique address. However, the bus 
interface units can be individually 
downline loaded with a specific 
network map. This map can then 
direct 3270 traffic to the intended 
device within the local-area net- 
work. Thus, access within a sub- 
network or community of interest 
within a local-area network is ac- 
complished with ease. 

However, access to 3270 de- 
vices outside the user’s_ sub- 
network — or access to off-local- 
area network 3270s — is more 
difficult. This requires a protocol 
carried by the 3270 protocol, anal- 
ogous to X.28, that will identify 
uniquely the 3270 device to be ac- 
cessed. 

Two networks are interconnect- 
ed using a unit called a gateway or 
bridge. The term ‘gateway’ is 
used to describe the unit if the 
two networks are dissimilar — 
that is, if their access protocols are 
different or if they are entirely dif- 
ferent types of networks. For ex- 
ample, if one network is a packet 
network and the other is a circuit 
switch, then the networks are en- 
tirely different. The term “‘bridge’”’ 
is used to define the unit that in- 
terconnects two similar networks, 
such as two X.25 packet networks. 

The job of a bridge is much less 
involved than that of a gateway. A 
gateway is essentially a PAD be- 
tween two network protocols: The 
gateway must be concerned with 
mapping the protocol of one net- 
work to that of the other network. 
Speed, code and protocol conver- 
sion must be accomplished, as 
well as flow control and address- 
ing. 

On the other hand, a bridge be- 
tween X.25 networks need not be 
concerned with protocol conver- 
sion, flow control and addressing 

xcept to a very limited extent. 
These issues are handled by the 
X.25 protocol itself, across net- 
work boundaries. Flow control to 
the bridge is needed, but this is 
handled by the  flow-control 
mechanism within the local-area 


he use of X.25 as the local-area 

network protocol simplifies the local- 

area network interconnection 
problem. It also simplifies the 
connection to a public or private 
packet-switching network. 


ple, most local-area networks uti- 
lize a bus interface unit-to-bus in- 
terface unit and/or a bus interface 
unit port-to-bus interface unit port 
flow-control mechanism. The 
IEEE Project 802 link protocol has 
a High-Level Data Link Control- 
type link flow-control mecha- 
nism. 


The use of X.25 as the local- 
area network protocol simplifies 
the local-area network intercon- 
nection problem. It also simpli- 
fies the connection to a public or 
private packet-switching network. 

Consequently, one of the most 
effective architectures for imple- 
menting a network of separate lo- 


LOCAL NET 
LINK PROTOCOLS 


cal-area networks is the use of 
X.25 local-area networks connect- 
ed via an X.25 packet-switching 
network acting as a backbone net- 
work. The packet-switching net- 
work allows the X.25 local-area 
networks to be geographically 
separated. And the use of X.25 as 
the networkwide protocol pro- 
vides networkwide flow control 
and addressing. 

The figure on Page 98 illus 
trates the interconnection of sev 
eral X.25 local-area networks via a 
private X.25 packet-switching net 
work. The private net is then con 
nected to one or more public X.25 
networks. 

Many organizations 
provide connections between 
their terminals and hosts and 
among hosts using an X.25 private 


currently 


Without A 2400bps Full Duplex 
Dial Modem, Communications 
Is AFrustrating Game. 


No matter how much you're investing in advanced 
equipment and data services, you won't realize its 
full value until your modem matches up. Our revo- 
lutionary, 2400bps full duplex dial modem provides 
the speed that your communications require. 
Operating over ordinary two-wire telephone 
lines, the CDS 224™ transmits at 2400bps full 
duplex (with automatic 212-compatible fallback) 
in both synchronous or asynchronous modes. 
FCC-registered for direct connection, it supports 


every full or half duplex protocol. And its easy- 


to-use front pane! lets you choose originate, 
* manual- or auto-answer operation and activate 


es) 


sophisticated diagnostics including local and 
remote loop-backs. 

Don't fool around with a modem that's not up 
to speed with modern technology. Get the CDS 
224 and get your data moving today! For fast 
action and the name of your local CDS distributor, 
call (617) 890-1394 or write Concord Data Systems, 
303 Bear Hill Road, 

Waltham, Massachusetts 
02154 Telex: 95-1793. 


CONCORD DATA SYSTEMS 


LINKING COMMUNICATIONS TECHNOLOGIES 


networks themselves. For exam- See us at the ICA Show, Booth #1861. 
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X.25 BACKBONE 
PACKET SWITCH NETWORK 





X.25 DCE 


® BtU 
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network. These networks are 
available from public carriers 
such as GTE Telenet Communica- 
tions Corp. and Tymnet, Inc. and 
from many vendors of cusiom pri- 
vate packet networks. 

These organizations use the 
private packet-switching network 
as a backbone network to inter- 
connect dispersed sites. They also 


Be 
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Networking X. 25 Local- Area Nets 


use packet-switching network 
nodes as concentrators. The con- 
centrators act as the connection 
point to the packet-switching net- 
work for all terminals and hosts 
within an area. 

The concentrators present two 
problems. First, they can create a 
bottleneck. All traffic within a site 
must pass through the concentra- 


We invented the way | 
Honeywell and IBM 


are saving a 


ican 


terminals: 


We call it the IMIU (Intelligent 
Multi-Device Interface Unit). 
But you'll call it amazing. A 
micro- processor-based 
communications computer 
designed to take the high cost 
out of adding terminals to your 
system or network. 

Using an IMIU, both IBM and 
Honeywell users can afford to 
add 8 terminals to their systems 
for about the same price as 3 
terminals any other way. 


Host Computer 


1.M.1.0. 


And our system provides com- 
plete emulation of Bi-sync 
IBM-3270 and Honeywell 
VIP-7700 terminals, using your 
choices of less expensive ASCII 
CRTs mixed and matched on the 
same system. 

In fact, you gain capability, like 
line speed compensation and 


yi i 
S| 


local processing. Plus, a single IMIU 
can be configured to support up to 
16 terminals or other RS-232 devices 
such as printers and scanners. 
Try it, risk free, for 30 days. 

Here's an offer we extend to first- 
time purchasers. Try the IMIU for a 
month. If you're not completely 
satisfied, we'll take it back. 


(415) 680-8640 


Thomas Engineering Co. 


1040 Oak Grove Road 
Concord, CA 94518 
SAREE URINE! IES A TS TS TS 
*Users of other host systems (CDC, Univac, Burroughs, 
DEC, etc.), stand to save money and gain capability using 
an IMIU, too. Call for more details 
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tor. Also, many packet-switching 
network architectures require that 
the concentrator forward all traffic 
to a traffic-switching node in the 
packet-switching network. This 
doubles the likelihood of a bottle- 
neck. Second, concentrators are 
typically expensive. This often re- 
sults from the fact that they are de- 
ie ee en eee to be fully redundant. 


. 


If the concentrators are re- 
moved and an X.25 local-area net- 
work is substituted, then both 
drawbacks of the concentrators 
can be removed. First, the bottle- 
neck is eliminated. Local-area net- 
works are distributed systems; 
thus, traffic from device X to host 
Y need not pass through a central 
switching machine. The traffic 
flows directly from device X’s bus 
interface unit to host Y’s bus inter- 
face unit. 

Since a large percentage of the 
traffic originated at one site is also’ 
destined for that same site, a dis- 
tributed network, such as a local- 
area network, serves to offload the 
backbone packet-switching net- 
work. This reduces response time 
and provides an architecture that 
can handle many devices. Second, 
costs are reduced. This occurs be- 
cause wiring is reduced and all 
devices need not be redundantly 
connected to the local-area net- 
work. Further, the incremental 
cost to expand the number of de- 
vices is lower. X.25 can be used as 
an effective local-area network ac- 
cess protocol. The PAD concept 
can be used to provide _ inter- 
operability between dissimilar de- 
vices. This approach simplifies 
the networking of local-area net- 
works and simplifies the connec- 
tion of local-area networks to pub- 
lic packet-switching networks. ™ 

Ambler is a director of Contel 
Information Systems Software 
and Systems Division in Bethes- 
da, Md. 


9600bps 
MODEM 
$167." 


If you just want to run your data down the hall, 
or down the street, then the Z9600 Series of 
Short Haul Modems are just what you need. 


Up to 9600 bps, up to 10 mile range, self test, 
transmit and receive indication, and optional 


rack mount version. 


Want more information? Call or write us now for 
a data sheet and complete pricing. (We have 
generous discounts for ee buyers). 


seaaananacasasseammanscessstststttatetec CCC 


' 37490 Glenmoor Drive 


Fremont, CA 94536 
415/794-7400 


“Single Unit Price 





ETWORK 


The rough-and-tumble world of data communica- 
tions seems confusing to users: a never-ending New 
Product of the Month contest, an endless list of ven- 
dors and vague, mysterious, ever-changing criteria 
for purchase. 

At the same time, the user is faced with many giv- 
en situations that he had no part in creating. Most 
often, the person in charge of data communications 


inherits an existing network and equipment already 


in place. This is not a network started from scratch. 
The computer manufacturers also offer givens: 
products based on the capabilities of their equip- 


fANAGEMENT 


ment and the needs of their customers with archi- 
tectures and protocols designed to keep customers 
coming back for more. Carriers also create given sit- 
uations through their decisions to put together the 
best transmission facilities for the demanding mar- 
ketplace. Against this data communications back- 
ground, the quest for standardization continues. 

So the data communications manager planning a 
network is faced with a long list of givens — exist- 
ing equipment in place, the products and services 
of computer and terminal manufacturers and stan- 
dards that seem to be inevitable. At the same > 


By Willam C. Kanupke 





NETWORK 
MANAGEMENT 


time, the hassled manager 
must sort through the 


benefits and features of 


the latest products in data 
communications to design 
an optimal network. 

The primary concerns 
for the user evaluating a 
system or planning a pur 
chase are based on quality 
manufacturing and = ad 
vanced design and engi 


ment, system or service in 
relationship to its perfor 
mance? 

e Growth. How will this 
equipment serve the com 
pany’s requirements now 
and grow to fill them in 
the future? (Vertical com 
patibility.) 

e Connectivity What 
other products and media 
will this equipment be re 


ment make a network easy 


to control and manage? 


With the introduction of 


multiplexing, data com- 
munications became an in- 
dustry of efficiency. Be- 
fore then, the one-to-one 
connection from terminal 
to central processor had 
served the DP manager 
well, and the simplest so- 
lution was best. However, 


line charges increased and 
one-to-one connections 
were no longer the smart- 
est. At that point, the mul- 
tiplexer was engineered to 
increase line efficiency.. 
To a great extent, multi- 
plexers remain, by defini- 
tion, a way to make the 
line more efficient. The 
main benefit of a multi- 
plexer is that it saves mon- 


are actually quite basic: 
e Efficiency 
effective is this 


However, they 


How cost 
equip 


quired to support? (Hori 
zontal compatibility.) 

e Control and manage 
ment. How can this equip 


speed 


as the demand for higher 
communications 
grew, traffic on lines be- 
came greater, 


ware investment 


telephone into account. In this re- 
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“Hyatt was a pioneer of local area networks. 
When Datapoint introduced the first one, we ordered.” 


—Bob Regan 
V.P. Management Information Systems 
Hyatt Hotels Corporation 


] ‘‘Local area net- 
| works are the hot 
| topic in data pro- 
| cessing these days. 
But they’re nothing 
new to us,’’ says 
Hyatt’s Bob Regan. 
| “Ours have been up 

and running for five years.” 

When Datapoint introduced the 
first local area network, the ARC® 
system, in 1977, Hyatt was among 
the first to instali it. Today there 
are approximately 5,000 ARC local 
area networks in use, far more than 
any competing system. 

“One reason the ARC network 
has been so effective for Hyatt is 
because it’s easy to expand,”’ says 
Regan. ‘‘Hyatt has had phenome- 
nal growth, and the ARC has kept 
up. When more people needed the 
system to do more work, we simply 
added to the network.” 

The ARC local area network can 
be expanded virtually without limit 
by simply plugging in additional 
Datapoint processors, printers, 
storage disks, and terminals. Each 
new processor adds power to the 
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network so new users get the same 
fast response the original users 
were getting. Companies can 
closely match the power of an ARC 
system to their needs, expanding in 
small, inexpensive increments in- 
stead of buying “more computer 
than they need’’ in order to have 
room for growth. 

What’s more, Datapoint systems 
can be expanded or upgraded with- 
out replacing software. “‘We run 
some programs on ARC networks 
that were originally written for our 
first Datapoint computer more than 
ten years ago,” says Regan. “That 
means we didn’t lose any of the 
money we invested in program- 
ming and training. And it made the 
growth steps easy on our people. 
The changeover to the ARC net- 
work was accomplished in only 
two days.” 

No matter how far an ARC sys- 
tem is expanded, all the users can 
have access to all the data except 
where security precautions are in- 
stalled. So even though more and 
more people are using more and 
more computers, there’s never a 


need to duplicate files. 

“‘At present, Hyatt operates 
forty-five ARC systems,’’ Regan 
says. “Others are in the planning 
stages right now. On the operations 
side we use them for accounting, 
reservations, and group sales. At 
Corporate we use them for account- 
ing and for systems development. 
Obviously, we depend on them 
heavily. They’re like the meters 
where we check our own financial 
performance. They simply have to 
work. And they do. 

“Hyatt has stayed with the ARC 
system because it’s been cost-effec- 
tive. That’s the bottom line. I can 
recommend a certain system to a 
hotel, but in the end, the system has 
to sell itself. And keep selling itself 
after it’s installed. Our Datapoint 
ARC systems have done that.” 

For more about Datapoint, call 
(800) 531-5639. In Texas, call (800) 
292-5099. Telex 767300 in the U.S.; 
06986622 in Canada; or 923494 in 
Europe (UK). Or write Datapoint 
Corporation, Marketing Communi- 
cations T41CW, 9725 Datapoint 
Drive, San Antonio, Texas 78284. 


cor 


ey by reducing line costs 
even when the initial hard- 





spect, the function and im- 
portance of the multiplex- 
er has changed little since 
its introduction. However, 
many other expectations 
about multiplexers have 
changed. 

The basic reason for a 
data communications pur- 
chase is efficiency. How- 
ever, since a network nev- 
er gets smaller, the growth 
path for data communica- 
tions products is another 
important consideration. 
No matter how flat the 
profits of a company or 
how limited its market po- 
tential, managing a grow- 
ing network is a large part 
of a data communications 
manager’s job. 

The idea of junking a 
relatively good multiplex- 
er purchased by a prede- 
cessor evokes _ protests 
from cost-conscious man 
agers. Therefore, today’s 
data communications 
manager must be certain 
that the equipment pur- 
chased today has a migra- 
tion path to increased ca- 
pacity or added features in 
the future. This is called 
vertical compatibility. 

A classic network situa- 
tion might start modestly. 
A four- to eight-channel 
multiplexer located at a re- 
mote location interfaces a 
number of terminals with a 
CPU. 

As the terminal popula- 
tion increases and covers a 
greater geographic spread, 


| the user will be able to in- 


stall a higher volume mul- 
tiplexer at the first location 
and move the smaller mul- 
tiplexer to a less active 
part of the network. As the 
network continues to 
grow, network concentra- 
tors can be introduced at 
this site and the smaller ca- 
pacity units may be moved 
out to lower traffic remote 
locations. 

The data communica- 
tions manager must be 
knowledgeable about a 
wide range of products to 
ensure that he builds the 
compatibility that provides 
opportunity for growth. Al- 
ternatively, the manager 
must seek out a single- 
source vendor that offers a 
line of “products to grow 
on.” 

Efficiency and opportu- 
nity for network growth 
are self-evident product 
features. The issue of con- 
nectivity, however,  in- 
volves a more complex re- 
lationship in a marriage of 
the equipment within the 
network. 

Connectivity encom- 
passes many areas. Equip- 
ment should be able to in- 
terface with many devices, 
so being able to handle all 
protocols and speeds is es- 
sential. Furthermore, sev- 
eral connectivity options 
increase the efficiency 





Tired of game playing at computer shows? 


Sign up now for EMCE — 


The First Microcomputer Conference & Exposition 
that’s as serious about personal computing as you are. 


If you want to learn how to select and use the 
microcomputing products and services that are 
revolutionizing business. . . 


If you're tired of micro shows heavy on video games, 
but light on the serious applications you need to 
succeed. . . 

EMCE is for you! 


The Executive Microcomputer Conference and 
Exposition (EMCE) is sponsored by the Conference 
Management Group of CW Communications/Inc., 
publishers of Computerworld, InfoWorld, ISO 
WORLD, and PC World. And it’s designed especially 
for executives who are responsible for the selection 


or use of micros in their organizations, executives 
who use micros as decision support tools, and 
business managers who employ (or want to employ) 
micros to manage their businesses. 


EMCE gives you a complete conference program and 
exhibition: 

* 48 conference sessions 

¢ 3 days of exhibitions 

* Hardware/Software selection 

¢ Micros in smaller businesses 

¢ Financial applications 

* Special program of personalized instruction 

¢ Future trends 

¢ And much more! 


THE CONFERENCE PROGRAM 


The Thursday and Friday conference program is 
divided into four major “‘tracks,’’ but you are not 
required to sign up for a particular group of 
sessions. You may select the sessions you need 
from any of the 48 sessions available and create a 
conference program designed to suit your unique 


I. For Executives in large corporations who 
are involved in using micros in distributed data 
processing or as standalone executive work- 


stations, the EMCE conference program includes: 

+ Keynote: Increasing Corporate Productivity via the Personal 
Computer — (Thurs.) 

+ The Executive/Professional Workstation — (Thurs.) 


information needs. You may even choose to attend 
one day instead of two if you want. A detailed 
agenda will be sent to you prior to the conference 
for your advance planning, so you don’t waste a 
minute! 


Ill. For Executives who wish to keep up with 
changing microcomputer technologies in mass 
storage, business graphics, operating systems 
and more, the EMCE conference highlights: 
+ Keynote: The Future of Personal Computer Software for 
Business — (Thurs.) 
What's New in Peripberals — (Thurs.) 


COMPLETE, 
3-DAY 
EXHIBITION 


The latest equipment and services for micros will be 
displayed in a professional setting, that means you 
won't have to compete with kids playing games. It's 
designed for you to see, touch and learn what you 
need to know about micros. Your conference reg- 
istration includes complete, 3-day exposition 
attendance. Or you can sign up for the exhibits only. 
If you register in advance, using the form in this ad, 
you get two bonuses: 


1. Early admission — only conference registrants 
and advanced registrants will be admitted to the hall 
between 11 a.m. and NOON on Thursday and Friday. 


2. $5.00 discount on admission price at the door 


Register for EMCE now! The Sheraton Centre in 
New York City is the place; June 23-25, 1983 
are the dates. Exposition hours: 11-7, Thursday 
and Friday; 10-6, Saturday. For more informa- 
tion on the conference and exposition, dial 
1-800-225-4698 (In Massachusetts, 


+ DDP with Microcomputers — (Thurs.) 

+ The Information Resource Center — (Friday) 

+ The Role of Apple and IBM in Corporate Computing — 
(Friday) 

+ New iowde of Confidentiality and Security in Organizational 
Information Processing — (Friday) 

+ Personal Computer Acquisition and Implementation 
Strategies — (Friday) 

+ Compatible Systems and Software for the IBM PC — (Friday) 


ll. For Executives who are concerned with the 
selection and use of microcomputers primarily 
in smaller businesses, the EMCE conference 
highlights: 

eynote: The Personal Computer: The Mouse that Roared! — 

(Thurs.) 

+ How to Buy a Personal Computer — (Thurs.) 
+ Spread Sheet/Financial Applications — (Thurs.) 
+ New and Future Trends in Personal Computing — (Thurs.) 
+ Word Processirg Packages for Personal Computers — (Friday) 
+ DBMS on Personal Computers — (Friday) 
+ A Look at Integrated Software Packages — (Friday) 
+ Panel: Executive Personal Computer Success — (Friday) 


7.290.07 ‘ ‘ . ; 

+ Developments in Personal Computer Business Graphics — 617-879-0700) and ask for Louise Myerow 
(Thurs.) 

+ Mass Storage Capabilities — (Thurs.) 

+ Information Utilities — (Thurs.) 

+ Popular Programming Languages — (Thurs.) 

+ Operating System Selection: 8 to 16 Bit — (Thurs.) 
Developments in Networking — (Friday) 


FREE SATURDAY FEATURE SESSIONS 
FOR ALL ATTENDEES 


FREE Special Feature Sessions for exhibit and conference 
attendees will be held Saturday, June 25 from 9:00-1:00 p.m 
The sessions will focus on professional applications for 
micros and starting your own home based business or 
office, and will also discuss the personal computers impact 
on family life, kids and recreation 


IV. For Entreprenuers, Dealers, Distributors 
and Systems Houses, we'll offer sales and 
venture capital strategies you won't want to miss 
Session highlights include: 
+ Keynote: Retail Opportunities in the Personal Computer 
Marketplace — (Thurs.) 
+ Software Packaging and Distribution — (Thurs.) 
+ Raising Venture Capital for Software and R&D — (Thuts.) 
+ Legai Issues for the Retail Distributor — (Thurs.) 
Market Update: Competition from Japan — (Friday) 
+ Successful Training Strategies for Vendors and End Users 
(Friday 
+ Delivering Good Maintenance, Service & Support — (Friday) 
+ Selling the Corporate Account: Problems & Pitfalls — (Friday) 


BEMCE 


SPECIAL HANDS-ON WORKSHOP 


In addition to the main conference program, EMCE will 
offer a two-day Executive Microcomputer Workshop for 
those professionals who wish to get hands-on experience 
with an Apple or IBM Personal Computer. The workshop 
will focus on four specific applications: spreadsheet analysis 
using VISICALC, data base management using dBase II, 
graphics and communications. An in-class network will be 
set-up to demonstrate the communications capabilities of 
personal computers. The two-day seminar wili run 
concurrently with the EMCE Conference Program and will 
include admission to the exhibits and special feature 
sessions on Saturday, June 25. The Executive Micro 
computer Workshop will be sponsored by the Personal 
Computer Learning Center of New York City and will be 
held at the Center, located at 1120 Avenue of the Americas, 
on Thursday and Friday June 23 & 24. Enrollment is limited, 


Executive Microcomputer 
Conference & Exposition — Spray gPisScanaw nh os oman on ws 


EMCE — Sheraton Centre, New York City 
June 23-25, 1983 


SPECIAL PROGRAM FOR EDUCATORS 


For Educators and Administrators, EMCE will 
hold a special seminar on Saturday, June 25th entitled 
Microcomputers in Education which includes the 
following sessions designed to suit the unique needs 
of education: 

+ Keynote: Computer Assisted Instruction in Education 

+ Computer Funding and Acquisition 

+ Logo: An Educational Language 

+ Teacher Training 

+ Administrative Applications for Educational Institutions 

+ Educational Computing at Home 
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CONFERENCE REGISTRATION 


Includes Complete Exhibit with 


D Yes! Register me for EMCE (fill out attached conference form) 
D Yes! Register me for EMCE Exhibit Only (fill out attached exhibit form) ! EXHIBIT ONLY REGISTRATION 
© Send Information Only! SAVE $5 by Registering in Advance and Get 
’ Early Admission 
(Only advance registrants will be allowed into 
show between 11:00 a.m. and NOON on 
Thursday and Friday) 
O Advance Pre-Paid 3 day exhibit registration 
$20 ($25 at door) 
OD Advance Pre-Paid 1 day exhibit registration 
$10 ($15 at door) 
O Thursday 
O Friday 
D Saturday 


Admission 
11:00 a.m. early admission privilege 


D Full Two-Day Conference Registration $295 

O One-Day Conference Registration $195 
Thursday only 0 Friday only 0 

O Executive Microcomputer Workshop 
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Company 
Street/P.O. Box 





$595 





Choose one: Apple 0 IBM PC 0 
O Micros in Education 
Saturday, June 25 


City State 
95 
$9 Telephone ( ) Total $ 


Conference Registrants Only May Register by 
Phone: Call 800-225-4698, In Mass. call collect 
617-879-0700 and ask for Louise Myerow. 


REGISTRATIONS CANCELLED later than June 15 
are subject to a $50.00 service charge. Regis- 
tration may be transferred at no charge. 


Charge to: O American Express 
0 VISA 
O MasterCard 


O Check Enclosed 
OD Bill my company (conference only) 


3-Day Exhibit Registration Includes Special 
D Bill me (conference only) 


Feature Sessions on Saturday, June 25 from 9:00 
a.m. to 1:00 p.m 


YOU MUST ENCLOSE YOUR CHECK OR 
CHARGE INFORMATION. WE CANNOT BILL 
YOU OR TAKE YOUR EXHIBIT REGISTRATION 
OVER THE PHONE. EXHIBIT REGISTRATION IS 
NON-REFUNDABLE 


Exp. date Acct. # 





Signature 





Send Form and Payment to: EMCE, Conference Management Group, 
Box 880, Framingham, MA 01701 





NETWORK 
MANAGEMENT 


of the network. Switching allows 
an asynchronous terminal to 
switch from one CPU port to an- 
other, reducing the need for a sec- 
ond terminal connected to the 
second CPU. Contention allows 
multiple terminals to request ac- 
cess to one or more CPU front- 
end processor ports so that every 
terminal does not need a CPU 
port. Equipment should also be 
able to interface with public net- 
work offerings, accommodate for 
an X.25 interface at a reasonable 
cost and access T-1 facilities. 

The most significant aspect of 
connectivity for the near future 
will be a high-speed interface be- 
tween global and local networks, 
providing the asynchronous user 
with a path through the entire net- 
work at a single location. 

Control and management func- 
tions set some multiplexers apart 
in the second generation of multi- 
plexing. The introduction of com- 
plex networks made possible with 
statistical multiplexers enables 
greater efficiency when user de- 
mands are great. However, com- 
plex networks also put a greater 
burden on the equipment to sig- 
nal and prevent network failure. 

Network monitoring is com- 
mon: Even modems have blinking 
lights to indicate the status of the 
line. In more sophisticated equip- 
ment, event monitoring is the key 
to the monitoring process; the 
unit’s console informs the system 
operator of all special or abnormal 
occurrences. These event reports 
may be reported as they occur or 
displayed on request. Reports 
contain a description of the nature 
of the event, a line error or a buff- 
er overflow and information about 
the device involved, time and date 
of the occurrence. 

At regular intervals, system sta- 
tistics — average data rate and 
maximum rates during the pre- 
ceding interval and buffer utiliza- 
tion — are reported. 

Along with these monitoring 
capabilities, each network has a 
control center with systems status 
indicators and the ability to initi- 
ate loop-back tests to track down 
problems within the network, of- 
ten in time to forestall them. 


However, monitoring and con- 
ventional control is not enough 
today because of the size and 
complexity of modern networks. 
Human intervention may not be 
fast or accurate enough to prevent 
network failure, and users must 
often rely on automated manage- 
ment features to initiate disaster 
prevention measures. 

When an error is detected, the 
network concentrator notes it in 
buffer storage. The number of er- 
rors over a specified period of 
time can trigger three responses. 
Ratios of errors per time period 
will vary, of course, according to 
different network environments. 
For example, fifty errors in a five- 
minute period could signal an 
alert that requires the attention of 
an operator in the near future. At 
75 errors per five-minute period, 
an alarm could sound, calling for 
immediate attention. At a higher 
rate, the network concentrator 
would intervene directly and put 
alternate data routing paths into 
effect. 

How does the network manager 
determine these ratios? Additional 
management functions are built 
into the concentrator. Through 
analysis of error rates, threshold 
levels are established in the net- 
work’s historical files for various 
levels of intervention. 

At the same time, if buffer utili- 
zation as a measure of error rate is 
very low, two network paths that 
are not used very much could be 
combined. Conversely, high buff- 
er utilization may indicate that ad- 
ditional link capacity is needed to 
reduce the burden of buffered 
data. 

The objective for all data com- 
munications equipment is to 
economize on data communica- 
tions costs. However, plans for fu- 
ture multiplexers are more ambi- 
tious than just efficient. This data 
communications equipment will 
enable design and network man- 
agement to become the most im- 
portant function to the data com- 
munications manager, rather than 
monitoring and reacting. Bi 
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History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM Personal Computer 
wasnt created by IBM. 


LEADING EDGE. 


IBM is a registered trademark of International Business 
Machines Corporation. 
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MARCHES TOWARD REALITY. 
INTRODUCING ETHERNODE 1OOO SERIES. COMPLETE ETHERNET DATA 
COMMUNICATIONS SYSTEMS LINKING DEC VAX‘s, PDP-Il's AND UNIX BASED COMPUTERS. 


High speed, reliable communications 
between computers with dissimilar sys- 
tem architectures is no longer just fantasy. 

It’s reality. And it’s called 
ETHERNODE 1000. From Interlan. 

The ETHERNODE 1000 Series 
consists of all hardware and software 
required for high-performance, embed- 
ded Ethernet communications among 
DEC VAX, PDP-11 and UNIX based sys- 
tems. Each offers a complete Ethernet 
transport service to user-written applica- 
tion programs. 

An integral part of each 
ETHERNODE is the NS4200 software, 
consisting of the Internet Transport 
Protocols (ITP). Because these protocols 
were modeled after the Xerox Network 
Systems ITP Specifications, communi- 
cations can be achieved between VAX, 


PDP-11 or UNIX based machines and 
ITP compatible systems manufactured 
by Xerox and other vendors. 


ETHERNODE 1000 Series 
features: 
¢ Supports high bandwidth 
communications. 
¢ Minimizes CPU loading. 
e Supports internet communications. 
¢ Provides virtual circuit communi- 
cation services. 
¢ Provides network management 
(NETMAN"™). 


NETMAN, an integral part of 
ETHERNODE, is a screen-oriented, 
menu-driven utility that displays a wide 
variety of performance, configuration and 
utilization parameters. 

Other elements of the ETHERNODE 
1000 Series include Interlan’s intelligent 
UNIBUS, QBUS, or MULTIBUS 
Ethernet communications controller, a 
non-intrusive tapping transceiver unit, 


and transceiver cabling. 

Interlan also provides an Ethernet 
communications controller for Data 
General NOVA, ECLIPSE AND 
ECLIPSE/MV series systems. 

If you are presently using or evaluat- 
ing Ethernet, and require reliable, pro- 
gram-to-program communications, call 
or write for details on how Interlan can 
provide the total data communications 
solution: 

The ETHERNODE 1000 Series. 


INTER 


WE MAKE NETWORKS WORK. 


3 Lyberty Way, Westford, MA 01886 
(617) 692-3900 TELEX 95-1909 


See us at NCC, booth numbers 
P7726 and P7728. 
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